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ABSTRACT
S im ila r  experim en ts were conducted in  19?2 and 1973 in  so u th ern  
L ou isiana  to  s tu d y  th e  e f f e c t s  o f  s in g le  a p p l ic a t io n s  o f  m ire x -b a it  
(4 .2 6  gram p e r  h e c ta re  m irex) on a rth ro p o d  com m unities o f  p a s tu r e s .  
F req u en c ies  o f  53 a rth ro p o d  c a te g o r ie s  were de term in ed  in  th e  1972 
s tu d ie s ,  and o f  82 c a te g o r ie s  in  th e  1973 s tu d ie s .
Both y e a r s ,  numbers o f  re d  im ported  f i r e  a n t s ,  S o le n o p s is  in v ic ta  
Buren, were g r e a t ly  reduced  w ith in  2 weeks fo llo w in g  tre a tm e n t.  The 
e f f e c t  was n o t un ifo rm . The t r e a te d  a re a s  were re p o p u la te d  by h igh  
numbers o f  S . in v ic ta  2 months a f t e r  tre a tm e n t.  Numbers o f  fo rm ic in e  
a n t s ,  N ylanderia  s p p .,  were a l s o  reduced  by th e  tre a tm e n ts .
Numbers o f  th e  fo llo w in g  n o n - ta rg e t  a r th ro p o d  ta x a  were h ig h e r  
( p < 0 .0 5 ) in  th e  m ire x - tre a te d  th a n  in  th e  u n tre a te d  p a s tu r e s :
Taxon (1972)
A n t- l ik e  flo w er b e e t l e s ,  Vacusus v ic in u s  ( l a F e r te )  
Wolf s p id e r s ,  Lycosa r ip a r i a - h e l lu o  complex 
Horn f l i e s  (p u p ae), Ifaeroatobia i r r i t a n s  ( L .)
P la n t  bugs, T r ig o n o ty lu s  p u lc h e r  R euter
(1973)
Sac s p id e r s ,  T rach e lu s  d ecep tu s  (Banks)
Ground b e e t l e s , C arabidae
Horn f l i e s  (p u p ae), Ifaematobia i r r i t a n s  (L .)
Chinch bugs, B lis su s  i n s u l a r i s  B arber 
p a r a s i t i c  w asps, A p an te le s  spp .
B ig-headed f l i e s ,  Tom osvaryella spp .
F lesh  f l i e s ,  Sarcophagidae
I f e b ita t  sampled 
Ground su rfa c e
I I  II
Ca t t i e  dung 
Herb la y e r
Ground su rfa c e
I t  I I
C a tt le  dung 
Herb la y e r
I I  II
I I  I *
I I  H
xi
Numbers o f  th e  fo llo w in g  n o n - ta rg e t  a r th ro p o d  ta x a  were low er 
(P <  0 .0 5 ) in  th e  m ire x - tre a te d  th an  in  th e  u n tre a te d  p a s tu re s !
(1972)Taxon
Dung b e e t l e s ,  Aphodiinae 
F le a - b e e t l e s , L o n g ita rsu s  sp .
(1973)
Wolf s p id e r s ,  Schizocosa av id a  (W alkenaer) 
Ambrosia b e e t l e s ,  X y leborinus sa x e se n i ( ife tzeb u rg )
I& b ita t  sampled 
C h ttle  dung 
Herb la y e r
Ground su rfa c e
Rove b e e t l e s ,  S ta p h y lin id a e  " "
Dung b e e t l e s ,  A phodiinae " "
C r ic k e ts ,  G ry llid a e  " "
P onerine  a n t s ,  Hypoponera op ac icep s  (Mayr) Herb la y e r
P la n th o p p e rs , F u lgoro idea  " "
I h m s i t i c  w asps, D ry in idae  " "
Numbers o f  horn  f l y  pupae in  dung p a ts  from a  m ire x - t re a te d  p a s tu re  
were 4 tim es g r e a te r  and numbers o f  S ta p h y lin id a e  15 tim es g r e a te r  than  
in  a  comparable u n tre a te d  p a s tu re  when c a t t l e  in  bo th  a r e a s  were n o t 
t r e a te d  f o r  c o n tro l  o f  horn  f l i e s  ( P < 0 .0 5 ) .  O b serv a tio n s  in d ic a te d  
t h a t  S . in v ic ta  p reyed  upon horn  f l y  la rv a e  and pupae. Where p re d a tio n  
on horn  f l y  immature forms was in te n s e ,  S ta p h y lin id a e  a p p a re n tly  were 
p reyed  upon a s  w e l l .  When numbers o f  horn  f l y  pupae were low due to  
i n s e c t i c i d a l  tre a tm e n t o f  c a t t l e ,  d i f f e r e n c e s  between m ire x - t re a te d  and 
u n tre a te d  a re a s  were l e s s  pronounced, o r  were n o t d e te c te d .
S . in v ic ta  a p p a re n tly  was in d is c r im in a te  in  th e  a r th ro p o d s  a tta c k e d  
b u t most p e r s i s t e n t  and s u c c e s s fu l  in  e x p lo i t in g  immobile food so u rc e s , 
such  a s  b a i t s ,  and dead o r  r e l a t i v e l y  in a c t iv e  a r th ro p o d s . T h ir te e n  
s p e c ie s  o f  a n t s  occupied  d i f f e r e n t  n ic h e s  o f  th e  p a s tu re  ecosystem .
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INTRODUCTION
A lthough S o len o p s is  in v ic ta  B uren, known in  th e  U nited  S ta te s  a s  
th e  re d  im ported  f i r e  a n t ,  has become one o f  th e  m ost in te n s e ly  s tu d ie d  
a n t  s p e c ie s ,  much rem ains to  be known o f th e  i n t e r - r e l a t i o n s h ip s  between 
t h i s  a n t  and  o th e r  a rth ro p o d s*
As an  in tro d u c e d  s p e c ie s ,  S . in v ic ta  has fo llow ed  a  p a t t e r n  o f  
e x p lo s iv e  expansion  in  i t s  new hom eland. In  r e c e n t  t im e s , numerous spe­
c ie s  o f  p la n ts  and an im a ls  have s im i la r ly  invaded  new la n d s  (E lto n  1958)* 
Much e f f o r t  h a s  been expended in  a tte m p ts  to  q u e l l  some o f  th e se  in v a s io n s  
b u t seldom have th e se  e f f o r t s  been s u c c e s s fu l .
S . in v ic ta  i s  bo th  a  scavenger and a  p re d a to r .  The a n t  p rey s  upon 
b o th  b e n e f ic ia l  and d e s t r u c t iv e  i n s e c t s .  I t s  ro le  in  sugarcane  f i e l d s  
i s  reg a rd ed  a s  b e n e f ic ia l  because i t  red u ces  damage by th e  sugarcane 
b o re r ,  D la tra e a  s a c c h a ia l is  (F .)  (H ensley , e t  a l .  1961; Negm and H ensley 
1967, 1969; Reagan, e t  a l ,  1972). I t  b e n e f i t s  l iv e s to c k  by p rey in g  upon 
th e  lo n e  s t a r  t i c k ,  Amblyomma amerioanum (L .)  and a p p a re n tly  i s  a  m ajor 
f a c to r  i n  su p p re ss in g  p o p u la tio n s  o f  t h i s  t i c k  ( k a r r i s  and Burns 1972).
I t  i s  su sp e c ted  th a t  th e  sp e c ie s  i s  s im i la r ly  b e n e f ic ia l  i n  a  number o f  
o th e r  c ro p s .
Some ev idence i s  a v a i la b le  t h a t  S . in v ic ta  a f f e c t s  p o p u la tio n s  o f  
n o n -p e s t a r th ro p o d  s p e c ie s ,  in c lu d in g  decom posers and p re d a to rs  (W ilson 
and O liv e r  1969$ Whitcomb, e t  a l .  1972; Reagan, e t  a l .  1972; Roe 197^-)«
I t  h as  been sugg ested  th a t  S . i n v i c t a . by s im p lify in g  a r th ro p o d  com m unities 
o f  ag ro eco sy stem s th rough  p re d a tio n , could  te n d  to  underm ine w hatever de­
g re e  o f  s t a b i l i t y  th ey  may p o sse ss  (Whitcomb, e t  a l .  197 2 ). A ccording to  
t h i s  v iew , th e  b e n e f ic ia l  e f f e c t s  o f  S . in v ic ta  in  c o n tr o l l in g  c e r t a in  
p e s ts  cou ld  be o f f s e t  to  some deg ree  by u n d e s ire a b le  e c o lo g ic a l  conse-
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quences over th e  long  ru n .
A r e l a t e d  problem  i s  t h a t  o f  th e  e c o lo g ic a l  e f f e c t s  o f  th e  i n s e c t i ­
c id a l  tre a tm e n ts  used to  su p p re ss  S . In v ic ta  p o p u la tio n s .
The p re s e n t  s tu d y  was u n d ertak en  w ith  th e  p rim ary  o b je c t iv e  o f  com­
p a r in g  a r th ro p o d  p o p u la tio n s  in  p a s tu re s  su p p o rtin g  h ig h  numbers o f  S . 
in v ic ta  w ith  th o se  o f  p a s tu re s  f r e e  o f  th e  s p e c ie s .  The ta x a  chosen to  
be s tu d ie d  were th e  im p o rtan t e p ig e a l  (g ro u n d - in h a b itin g )  a r th ro p o d  
s p e c ie s ,  c e r t a in  i n s e c t  ta x a  a s s o c ia te d  w ith  c a t t l e  dung, and a r th ro p o d  
ta x a  a s s o c ia te d  w ith  th e  h e rb  l a y e r .  I t  was in te n d e d  t h a t  th e  s tu d y  
would re v e a l  any  b e n e f ic ia l  r o le  p lay ed  by th e  a n t 's  p re d a to ry  a c t i v i t i e s  
in  th e se  p a s tu r e s ,  a s  w e ll a s  an y  e c o lo g ic a l ly  d e s t r u c t iv e  consequences 
o f  t h i s  p r e d a tio n .
To o b ta in  a r e a s  f r e e  o f  S . I n v i c t a , p a s tu re s  were t r e a te d  w ith  m irex- 
b a i t .  Methods and r a t e s  o f  tre a tm e n t employed by p u b lic  c o n tro l a g e n c ie s  
were u sed . Thus, a  secondary  o b je c t iv e  o f  th e  s tu d y  was to  m on ito r th e  
im pact o f  t h i s  ty p e  o f  tre a tm e n t on th e  a r th ro p o d  eco logy  o f  p a s tu r e s .
In  a d d i t io n  to  sam pling a r th ro p o d  p o p u la tio n s  in  t r e a te d  and u n tre a te d  
a r e a s ,  o b s e rv a tio n s  o f  th e  b eh av io r o f  a n t s  and o th e r  in s e c t s  were made 
w ith  th e  o b je c t iv e  o f  r e f in in g  knowledge o f  th e  r e la t io n s h ip s  between 
S . in v ic ta  and  o th e r  a r th ro p o d s  o f  p a s tu r e s .
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REVIEW OF LITERATURE 
Taxonomic S ta tu s
Two s p e c ie s  o f  imported, f i r e  a n t s  a r e  known to  be e s ta b l is h e d  in  
th e  U nited  S ta te s ,  v i z B, th e  b la c k  im ported  f i r e  a n t ,  S o le n o p s is  r i c h -  
t e r l  F o r e l ,  and th e  re d  im ported  f i r e  a n t ,  S o le n o p s is  in v ic t a  Buren. 
P rev io u s  to  Buren*s ( 1972) d e s c r ip t io n  o f  S . in v ic ta  b o th  sp e c ie s  o f  
im ported  f i r e  a n t s  were reg a rd ed  a s  i n f r a s p e c i f i c  form s o f  a  s in g le  
s p e c ie s  t h a t  was v a r io u s ly  r e f e r r e d  to  a s  S o le n o p s is  saev iss im a  (F . Sm ith) 
o r  S o le n o p s is  saev issim a  r i c h t e r i  F o r e l .  In  l i t e r a t u r e  p u b lish e d  p r i o r  
to  B uren8s d e s c r ip t io n ,  th e  d a rk  and l i g h t  ( r e d )  form s o f  th e  im ported  
f i r e  a n t  r e f e r  to  S . r i c h t e r i  and S . i n v i c t a , r e s p e c t iv e ly .  Where 
n e i th e r  form was s p e c i f ie d ,  th e  sp e c ie s  i s  l i k e l y  to  have been S . r i c h t e r i  
in  l i t e r a t u r e  p u b lish e d  p r io r  to  1940. The re d  form was th e  s p e c ie s  t h a t  
invaded  9 s t a t e s  and b ro u g h t on la rg e  s o a le  emergency m easures to  c o n tro l  
o r  e r a d ic a te  i t  (Brown 1961). T h e re fo re , m ost r e fe re n c e s  to  im ported  f i r e  
a n t s  p u b lish e d  a f t e r  1940 r e f e r  to  S . i n v i c t a . S tu d ie s  o f  im ported  f i r e
a n t s  in  South  America p r i o r  to  Buren*s r e v is io n  may r e f e r  to  any o f  sev ­
e r a l  s p e c ie s  o f  th e  S o le n o p s is  saev iss im a  complex.
The synonomy o f  th e  2 s p e c ie s  was g iv en  a s  fo llo w s  (B uren, 1972 ) :
S o le n o p s is  r i c h t e r i  F o re l 
S . p y lad es  v a r .  r i c h t e r i  F o re l ,  D eutsche E n t. Z e i t s c h r . ,  p .  267 ( l9 0 9 )e  
S . gem inata su b sp . saev iss im a  v a r .  r i c h t e r i t W heeler, B u l l ,  Amer. Mus.
N a t. H is t .  34s 297 (1 9 1 5 ).
S . saev iss im a  v a r .  r i c h t e r i s S a n ts c h i ,  F h y sis  Buenos A ire s  2s 381 (1 9 1 6 ). 
S . (S o le n o p s is ) saev issim a  v a r .  r i c h t e r i s C re ig h to n , P ro c . Am, Acad. A r ts  
S c i . ,  66s 87 (1 9 3 0 ).
S . saev iss im a  r i c h t e r i s W ilson , Mem. I n s .  Oswaldo Cruz, 50s 66 (1 9 5 2 ).
S . s a e v is s im a s E t te rsh a n k , ( in  p a r t ) ,  A u st. J o u r .  Z o o l . , 14: 143 (1 9 6 6 ).
S . r i c h t e r i : Buren, J o u r . Ga. Entom ol. Soc. 7 ( l )* 4 (1 9 7 2 ).
S o le n o p s is  I n v ic ta  Buren
S . saev iss im a  saev iss im a  X saev iss im a  r i c h t e r i s W ilson, Mem. I n s .  Oswal- 
do Cruz, V ol. 50 , p . 65 (1 9 5 2 ).
S . in v ic ta  Buren, J o u r . Ga. Entom ol. Soc. 7 ( l ) s  9 (1 972).
Ecology o f  Im ported  F ir e  A n ts . 1 . Food and  Forag ing  I fe b its .
A ccording to  a number o f  e a r l i e r  r e p o r ts  o f  th e  food h a b i t s  o f  im­
p o r te d  f i r e  a n t s ,  th e  s p e c ie s  damaged c rops and k i l l e d  w i ld l i f e  and domes­
t i c  a n im a ls . A number o f  v e r te b r a te  an im al s p e c ie s ,  in c lu d in g  ground n e s t ­
in g  b i r d s ,  s q u i r r e l s ,  r a b b i t s ,  p ig s ,  c a lv e s , and  p o u l t r y  had been a t ta c k e d  
by im ported  f i r e  a n t s .  Many crop  p l a n t s ,  p a r t i c u l a r l y  o k ra , w ere re p o r te d  
to  have been a t ta c k e d  (Anonymous 19 5 8 ). Im ported  f i r e  a n t s  were re p o r te d  
to  be in ju r io u s  to  young co m  p la n t s ,  to  s t r i p  ba rk  from c i t r u s ,  and to  
k i l l  newborn l iv e s to c k  (L yle and  F o rtune  1948). The f i r s t  ev idence  
o f  damage to  young corn  p la n ts  by im ported  f i r e  a n t s  was in  1935 in  A la­
bama. A tta c k s  on g e rm in a tin g  co rn  seed  and te n d e r  p la n ts  had been 
f re q u e n t s in c e  th en  (Eden and A ran t 1949). W ilson (1951, 1958, 1959) 
re p o r te d  t h a t  im ported  f i r e  a n t s  damaged many c ro p s .
Damage to  c rops and l iv e s to c k  by S . in v ic ta  was seldom re p o r te d  
a f t e r  1958. M arkin (1970) was o f  th e  o p p in io n  th a t  in c re a s e d  use  o f  
c h lo r in a te d  hydrocarbon in s e c t i c id e s  in  c rops in  r e c e n t  y e a rs  reduced  
damage by a n t s .  B e lle n g e r , e t  a l .  (1965) co n sid e red  th e  r e p o r ts  o f  crop 
and l iv e s to c k  d e s t r u c t io n  by th e  a n t  to  be based  on i s o la t e d  o c c u rre n c e s .
S tu d ie s  in v o lv in g  more d e ta i le d  o b se rv a tio n s  o f  th e  a c t i v i t i e s  
o f  S . I n v ic ta  in  th e  f i e l d  c h a ra c te r iz e d  them a s  om nivorous, w ith  a  
p re fe re n c e  f o r  a r th ro p o d s . Green (1952) no ted  th a t  im ported  f i r e  a n ts  
a t ta c k e d  and a t e  many in s e c t s ,  ten d ed  mealybugs and a p h id s ,  and  a t e  seed s  
and ju ic e s  o f  many p la n t s .  Mason (1957) made o b se rv a tio n s  o f  im ported  
f i r e  a n t s  c a r ry in g  m a te r ia l  to  n e s t s .  D uring d a y l ig h t  h o u rs , a b o u t 27 
to  5^  w orkers p e r  hour p assed  a  p o in t  a lo n g  a  fo ra g in g  tu n n e l ,  t r a v e l l i n g  
tow ards th e  n e s t .  About one fo u r th  o f  th e  w orkers ap p ea red  to  be c a r ry ­
in g  fo o d . About 8 tu n n e ls  r a d ia te d  from a  s in g le  n e s t .  He observed  
t h a t  a r th ro p o d s , g a th e re d  dead o r  c ap tu red  a l i v e ,  c o n s t i tu te d  th e  f o r ­
a g in g  m a te r ia l  o f  th e  a n t s .  The o n ly  p la n t  m a te r ia l  which th e  a n t s  were 
o bserved  to  consume was honeydew from e rg o t  b o d ies  produced by a  fungus 
i n f e c t in g  ■Ehspalum se e d s . F oraging  a c t i v i t y  seemed to  be g r e a te s t  i n  
th e  s p r in g , and  le v e le d  o f f  in  summer. I t  was u s u a l ly  d u rin g  th e  summer 
t h a t  th e  a n ts  were observed  to  te n d  a p h id s  and c o cc o id s , r a th e r  th a n  a t  
o th e r  s e a so n s . He re p o r te d  t h a t  a n  a p i c u l t u r i s t  had to ld  him t h a t  im­
p o r te d  f i r e  a n t s  e n te re d  bee h iv e s  and preyed  on wax moth la rv a e  b u t d id  
n o t p re y  upon immature b ees .
In  A rg en tin a  th e  food o f  im ported  f i r e  a n ts  (p ro b ab ly  S_. r i c h t e r i ) 
was found to  c o n s is t  m ostly  o f  i n s e c t s .  One o b se rv e r  in te rv ie w e d  re p o r te d  
to  have counted a b o u t 100 d i f f e r e n t  s p e c ie s  o f  in s e c t s  s to re d  by th e  a n t s  
i n  a  s in g le  n e s t .  S in ce  some sp e c ie s  o f  in s e c t s  reg a rd ed  a s  harm fu l by 
th e  A rg en tin ean s  la d  been observed  in  th e  fo rag e  m a te r ia l ,  th e  a n t s  
w ere co n sid e red  b e n e f ic ia l  in  th a t  c o u n try . E xcept f o r  o c c a s io n a l s e e d s , 
th e  f i r e  a n t s  d id  n o t feed  upon p la n t  m a te r ia l ,  and no a t t a c k s  upon l i v e ­
s to c k  had been re p o r te d  (ifeys 1958)*
A v a r ie ty  o f  in s e c t  sp e c ie s  was found s to re d  in  n e s ts  o f  im ported
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f i r e  a n t s  in  th e  U nited  S ta te s*  I n s e c ts  o f  28 s p e c ie s  were p la ce d  in  
cages n e a r  n e s t s .  A l l  were k i l l e d  and c a r r ie d  whole o r  i n  p ie c e s  to  
n e s t s ,  ex cep t f o r  a  la rg e  g rassh o p p er t h a t  e luded  c a p tu re . The m a te r ia l  
t h a t  was "brought by a n t s  to  n e s ts  c o n s is te d  o f  a r th ro p o d s  o r  t h e i r  p a r t s ,  
a  p re fe re n c e  b e ing  n o ted  f o r  s n a i l  in s e c t s  and l a r v a l  fo rm s. A nts fo rag ed  
in  c a t t l e  dung and cap tu red  la rv a e  o f  D ip te ra . The a n ts  were n o t observed  
to  fo rag e  p la n t  m a te r ia l  i n  th e  f i e l d  and no ev idence  o f  damage to  p la n t s  
was observed  i n  th e  a r e a .  Of 18 p la n t  s p e c ie s  grown from seed  in  n e s ts  
in  th e  la b o ra to ry ,  o n ly  okra  p la n t s  were damaged. None o f  18 s p e c ie s  o f
s e e d lin g  p la n t s  t r a n s p la n te d  in to  mounds were damaged. Of d ry , and germ i­
n a tin g  seed s  o f  17 p la n t  s p e c ie s ,  o n ly  d ry  p e a n u ts , and g e rm in a tin g  pea­
n u ts ,  c o rn , and  okra seeds were e a te n .  I n s e c t s ,  dead o r a l i v e ,  were p re ­
f e r r e d  o v e r an y  o th e r  m a te r ia l  o f fe re d  (ifeys and ffeys 1959)•
Much o f  th e  in fo rm a tio n  re p o r te d  by Green (1967) concern ing  fo rag in g  
o f  im ported  f i r e  a n t s  i s  s im i la r  to  M ason's (1957) o b s e rv a tio n s . Green 
added th a t  a n ts  were a b le  to  a t t a c k  and  k i l l  a p p a re n tly  h e a lth y  in s e c t s ,  
in c lu d in g  la r g e ,  a c t i v e  form s such  a s  g ra ssh o p p ers  and 1 to  2 in ch  long  
c a t e r p i l l a r s .  Johnson and fihys (1973) observed  im ported  f i r e  a n t s ,  
S o le n o p s is  s p . , fo ra g in g  n e a r  a  wet pond m arg in . The a n t s  k i l l e d  and
a t e  a  T atanus la rv a  m easuring 3 cm. lo n g .
The im pact o f  S . in v ic ta  on m ajor p e s ts  o f  soybeans app eared  to  be 
in te n s e ,  w ith  a lm o s t a l l  s ta g e s  o f  th e  in s e c t s  b e in g  a t ta c k e d .  On 4 sep ­
a r a t e  o c c a s io n s , o v er 40 pupae o f  th e  v e lv e tb ea n  c a t e r p i l l a r ,  A n tic a r s ia  
gemma t a i l s  Hflbner, formed under p i t f a l l  t r a p  l i d s ,  were a t ta c k e d  by S . 
i n v i c t a . The a n t s  removed numerous soybean lo o p e rs ,  P seu d o p lu sia  in c lu d e n s  
(W alker), g reen  cloverw orm s, P la th y p en a  soab ra  ( p h b r ic iu s ) ,  and corn  e a r -  
worms, H e l io th is  zea (Boddie) from soybean f o l i a g e .  C o lle c tio n s  o f  m ate­
r i a l  c a r r ie d  by a n ts  showed t h a t  i t  c o n s is te d  m o stly  o f  in s e c t s  and
o c c a s io n a lly  o f  seeds o f  i&spalum s p e c ie s .  The a n t s  tended  s o f t  s c a le s  
and mealybugs on weeds and g ra s s  ro o ts  (Whitcomb, e t  a l ,  1972).
In  an  in te n s iv e  s tu d y  in  L o u is ia n a , item s b rough t to  n e s ts  by S . 
in v ic ta  w orkers were in d e n t i f ie d  to  a s  low a  taxonom ic c a teg o ry  a s  
p o s s ib le ,  o r  p laced  in  a  c a te g o ry  o f  u n id e n t i f ie d  frag m en ts . The item s 
fo rag ed  d u rin g  th e  day and n ig h t  in  p a s tu r e s ,  and d u rin g  th e  day in  c u t­
over l o b lo l ly  p in e  s ta n d s  were e s s e n t i a l l y  s im i la r .  Of th e  i d e n t i f i e d  
ite m s , o n ly  1 to  4 p e rc e n t were p la n t  s e e d s . A ll  o th e r  item s  were in v e r te ­
b ra te  an im a ls  o r  t h e i r  p a r t s .  The ta x a  re p re se n te d  in  th e  fo ra g in g  mate­
r i a l  may be summarized a s  fo llo w s : P h y la : A nnelida , M ollusca , A rth ro -
podaj c la s s e s  o f  A rth ropoda: Isopoda , D iplopoda, C hilopoda, A rachnida, 
and I n s e c ta .  Members o f  28 f a m il ie s  o f  In s e c ta  were re p re s e n te d . Most 
o f  th e  item s in  th e  fo rag ed  m a te r ia l  were d i s t r ib u te d  f a i r l y  ev en ly  among 
th e  ta x a .  H igher numbers o f  some ta x a ,  e . £ . ,  A nnelida , A raneae, and 
Collem bola were observed  among th e  fo rag ed  ite m s . These numbers may have 
re p re se n te d  to  some e x te n t  numbers o f  p a r t s ,  r a th e r  th an  numbers o f  whole 
i n s e c t s .  S ince  a b o u t h a l f  o f  th e  m a te r ia l  c o n s is te d  o f  u n id e n t i f ie d  m ate­
r i a l  and a  p o r t io n  o f  th e  w orkers may have been c a rry in g  l i q u id  food n o t 
i d e n t i f i e d  a s  any  item , th e  d iv e r s i t y  o f  m a te r ia ls  c o l le c te d  by S . in v ic ta  
may have been even g r e a te r  th an  shown by th e  d a ta  (W ilson and O liv e r  1969)*
A number o f  s tu d ie s  o f  im ported  f i r e  a n ts  in  th e  la b o ra to ry , o r  o th e r ­
w ise under a r t i f i c i a l  c o n d itio n s  o f  su p p lie d  a r t i f i c i a l  fo o d , have con­
t r i b u te d  to  a  knowledge o f  th e  food h a b i t s  o f  im ported  f i r e  a n t s ,  and 
t h e i r  a d a p ta t io n s  f o r  o b ta in in g  fo o d . Many o f  th e se  s tu d ie s  were under­
tak en  w ith  th e  o b je c t iv e  o f  dev elo p in g  b a i t s  f o r  i n s e c t i c i d a l  fo rm u la t io n s .
In  th e  la b o ra to ry ,  im ported  f i r e  a n t s  have been re p o r te d  to  feed  on 
a  wide v a r ie ty  o f  p la n t  and an im al su b s tan ces  (Anonymous 1958; H4ys and 
A rant 1960$ B a r t l e t t  and L ofgren 1961; L ofgren , e t  a l .  1964; Khan, e t  a l .
1967). In  such s tu d ie s ,  a  p re fe re n c e  f o r  o i l  was o b serv ed . Im ported 
f i r e  a n t s  showed d e f i n i t e  p re fe re n c e s  among 12 k in d s  o f  an im al o i l s  and 
25 v e g e ta b le  o i l s  (L ofg ren , e t  a l .  1964 ). The l i p i d  f r a c t io n  o f  in s e c t s  
was found to  be h ig h ly  a c c e p ta b le  to  im ported  f i r e  a n t s .  L in o le ic  and 
l in o le n ic  a c id s  and t h e i r  g ly c e ro l  and p h o sp h o lip id  e s t e r s  were th e  
c h ie f  p h ag o stim u lan ts  in  th e  l i p i d  f r a c t i o n s .  The g e n e ra l  o rd e r  o f  
p re fe re n c e  o f  foods in  descend ing  o rd e r  was o i l s ,  c a rb o h y d ra te s , and 
p r o te in s  and amino a c id s  (V inson, e t  a l ,  1967) .  S . r i c h t e r i  showed 
d i f f e r in g  g u s t a t o r i a l  re sp o n se s  to  d i f f e r e n t  e l e c t r o l y t e s  in  w a te r a t  
c o n c e n tra tio n s  between 1 mM and 100 mM (V inson, 1970). Specim ens o f  16 
ta x a  o f  a r th ro p o d s  were fro z e n  and p laced  n e a r a n t  c o lo n ie s  in  th e  f i e l d .  
S p ec ies  o f  s p id e r s ,  s p i t t l e b u g s , c a ra b id s , k a ty d id s , and cucumber b e e t le s  
were found to  be e s p e c ia l ly  a t t r a c t i v e ,  w h ile  s t in k  bugs, a n t s ,  and a d u l t  
house f l i e s  were r e j e c te d .  la b o ra to ry  s tu d ie s  were conducted by c ru sh in g  
specim ens on f i l t e r  p ap er and o f f e r in g  i t  to  la b o ra to ry  c o lo n ie s . G rass­
h o p p ers , s p id e r s ,  d r a g o n f l ie s ,  and  s p i t t l e b u g s  were p r e f e r r e d .  A nts and 
le a fh o p p e rs  were l e a s t  a t t r a c t i v e .  V arious w a te r -so lu b le  compounds were 
o f f e r e d .  The r e s u l t s  in d ic a te d  t h a t  a ccep tan ce  o f  food by im ported  f i r e  
a n t s  may be in f lu e n c e d  by th e  p re sen ce  o r  absence  o f  w a te r -so lu b le  sub­
s ta n c e s ,  o f  which le u c in e  may be im p o rtan t (R icks and Vinson 1970). In  
s tu d y in g  th e  d i s t r i b u t io n  o f  foods in  c o lo n ie s  by means o f  foods 
tagged  w ith  dyes, Vinson (1968) found t t e t  o i l s  were more ev en ly  d i s t r i b ­
u te d  among th e  c a s te s  th an  were ca rb o h y d ra te s  o r  p r o te in s .  More su g ar 
s o lu t io n  was consumed th a n  o i l ,  b u t was r e g u r g i ta te d  o r  e x c re te d  a t  
a  f a s t e r  r a t e .  A ll c a s te s  c o n ta in ed  a  g r e a te r  p e rcen tag e  o f  o i l  th an  
e i t h e r  su g a r o r  p r o te in .  P ro te in  was consumed l e s s ,  and p r in c ip a l ly  by 
th e  la r v a e .
The d ig e s t iv e  enzymes o f  S . in v ic ta  a p p a re n tly  a r e  c o n s is te n t  
w ith  t h e i r  p re fe re n c e  f o r  l i p i d s .  Id p ase  was re p o r te d  to  be produced 
in  th e  m and ibu lar and s a l i v a r y  g la n d s , and in  th e  f o r e - ,  m id -, and h in d -  
g u t o f  m ajor w orkers. The d i s t r i b u t i o n  o f  am y lase , i n v e r ta s e ,  and p ro te a se  
was re p o r te d  to  be more r e s t r i c t e d .  P ro te a se  was e s p e c ia l ly  l im ite d  
(R icks and V inson, 1972).
C e r ta in  c a rb o h y d ra te s  a s s o c ia te d  w ith  an  ascom ycete in f e c t in g  th e  
seed s  o f  Rtspalum  d ila ta tu m  P o i r e t  were a t t r a c t i v e  to  im ported  f i r e  a n t s ,  
r a th e r  th a n  f r a c t io n s  o f  th e  seeds them selves (V inson 1972). Mason (1957) 
reach ed  th e  same co n c lu s io n  based on f i e l d  o b s e rv a tio n s .
Large S . I n v ic ta  w orkers s to r e  l iq u id  food in  t h e i r  c rops and th u s  
may be a b le  to  p ro v id e  food f o r  th e  brood o r  o th e r  w orkers d u rin g  p e r io d s  
when food i s  l im ite d  (G lancey , e t  a l .  1973)*
Im ported  f i r e  a n ts  d e te c t  low th re s h o ld s  o f  t r a i l  su b stan ce  and c a r ­
bon d io x id e  (W ilson 1962, 1971). T h e ir  c o lo r  p e rc e p tio n  i s  s im ila r  to  t h a t  
o f  b e e s , co ck roaches, and a  number o f  o th e r  in s e c t s  t h a t  have been s tu d ie d  
(Marak and W alker 1965) .  W heeler (1910) s ta t e d  t h a t  a n t s  in  g e n e ra l 
u t i l i z e  o l f a c to r y ,  g u s ta to ry ,  and t a c t i l e  p e rc e p tio n  to  a  g r e a te r  degree 
th an  v i s u a l  p e rc e p tio n , and a r e  unab le  to  see  sm all o b je c ts  such a s  i n ­
s e c ts  a t  d is ta n c e s  o f  a  few m ilim e te rs , b u t p e rc e iv e  la rg e  o b je c ts  f u r th e r  
away. They a p p a re n tly  p e rc e iv e  moving o b je c ts  more c l e a r ly  th an  s t a t i o n ­
a r y  o b je c ts
S . in v ic ta  does l i t t l e  o r  no fo ra g in g  d u rin g  th e  w in te r  in  th e  U nited
S ta t e s .  Rhoades and D avis (1967) re p o r te d  t h a t  in  n o rth w e s t F lo r id a  f o r ­
ag in g  a c t i v i t y  peaked in  A p r i l ,  A ugust, and O ctober, w ith  th e  h ig h e s t  peak  
in  A ugust. The a n ts  fo rag ed  most a c t i v e ly  a f t e r  r a i n s .
Among a n ts  s tu d ie d  in  Poland (Dobrzanska 1958), c e r t a in  sp e c ie s  o f
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th e  su b fam ily  Form icinae tended  to  e x p lo i t  f ix e d  food so u rc e s  such a s  
ho n ey d ew -seere ting  i n s e c t s .  T r a i l s  from n e s ts  to  th e se  so u rces  were main­
ta in e d  f o r  long  p e r io d s  o f  tim e , and th e  a n t s  defended sm all a r e a s  around  
th e s e  so u rces  from a n ts  o f  o th e r  c o lo n ie s . Among th e  sub fam ily  M yrmicin- 
ae  were s p e c ie s  t h a t  were o p p o r tu n is t ic  in  t h e i r  fo ra g in g  h a b i t s .  I n d iv id ­
u a l  w orkers fo rag ed  f o r  tem porary  food so u rc e s , r e c r u i t i n g  n estm ates  a s  
n e c e s sa ry . F ire  a n t  s p e c ie s  o f  th e  genus S o le n o p s is  a r e  e x c e p tio n a l 
in  t h a t  th e y  employ bo th  methods o f  fo ra g in g  (W ilson 1971). Thus, th e y  
ta k e  p o sse ss io n  o f  s ta b le  food so u rc e s  and in  a d d i t io n  m ost o f  a  la rg e  a re a  
su rro u n d in g  th e  n e s t .
D uring th e  f i r s t  s ta g e s  o f  th e  in v a s io n  o f  an  u n in h a b ite d  a re a  by 
S o le n o p s is  i n v i c t a , 100 to  150 sm a ll n e s ts  may be e s ta b l is h e d  p e r  a c r e .
As th e  c o lo n ie s  develop  in  s i z e ,  th e  s tro n g e r  ones conquer th e  weaker ones 
u n t i l  th e  n e s ts  p e r  a c re  l e v e l  o f f  a t  a b o u t 15 to  MO c o lo n ie s  p e r  a c r e .
These m ature c o lo n ie s  c o n ta in  from 10,000 to  40,000 a n t s ,  m o stly  w orkers 
who p a t r o l  th e  t e r r i t o r i e s  up to  th e  b o u n d arie s  o f  n e ig h b o rin g  t e r r i t o r i e s  
(W ilson, e t  a l .  1971)* E isen b erg  (1972), u s in g  n e a r e s t  n e ig h b o r a n a ly s i s ,  
found t h a t  n e s ts  have a  h ig h ly  r e g u la r  sp ac in g  p a t t e r n ,  r a th e r  th a n  a 
random o r  clumped p a t t e r n .  He a t t r i b u t e d  t h i s  to  th e  in te n s e  co m p e titio n  
between c o lo n ie s  f o r  t e r r i t o r y .
Mass fo ra g in g  and re c ru itm e n t in  S . in v ic ta  was d e sc r ib e d  by W ilson 
(1 9 6 2 ). Workers wander a t  random o u ts id e  th e  n e s t s ,  o r ie n t in g  them selves 
by l i g h t  so u rc e s . Upon d is c o v e r in g  a  food s o u rc e , a  w orker may r e c r u i t  
n e s tm a te s  to  a s s i s t  in  t r a n s p o r t in g  th e  m a te r ia l  to  th e  n e s t .  The w orker 
t r a v e l s  tow ard th e  n e s t  and r e tu r n s  to  th e  food so u rc e , d e p o s i t in g  from i t s  
s t in g  a p p a ra tu s  a  t r a i l  pheromone which s t im u la te s  t r a i l  fo llo w in g  b eh av io r 
in  o th e r  w o rk ers . The w orkers t h a t  a r r i v e  a t  th e  food so u rce  b eg in  c a r ry in g
food to  th e  n e s t s ,  d e p o s it in g  a d d i t io n a l  pheromone a lo n g  a  common t r a i l ,  
so  t h a t  s t i l l  more w orkers a r e  r e c r u i te d  to  th e  food so u rc e . When an  
e x c e s s iv e  number o f  a n ts  has been m ustered  a t  a  food so u rc e , a d d i t io n a l  
a n t s  a r e  n o t a b le  to  f in d  room to  work and so wander o f f  w ith o u t la y in g  
t r a i l s .  Thus, an  e q u ilib r iu m  i s  m a in ta in ed . In d iv id u a l a n t s  can con­
t r o l  th e  amount o f  pheromone d e p o s ite d  p ro p o r t io n a l  to  th e  a t t r a c t i v e n e s s  
o f  th e  food so u rce  (f lb n g a r tn e r , 1967).
S t r a t t o n  and Coleman (1973) s tu d ie d  th e  b eh av io r o f  im ported  f i r e  
a n t s  i n  mazes w ith  g la s s  f l o o r s .  W orkers were d is tu rb e d  when th e  g la s s  
f lo o r s  were changed, th u s  e lim in a tin g  t h e i r  pheromone t r a i l s ,  b u t were 
cap ab le  o f  u s in g  k in e s t h e t i c ,  v i s u a l ,  and t a c t i l e  cues to  f in d  food 
s o u rc e s .
S o le n o p s is  in v ic t a  c a p tu re s  p rey  by s e iz in g  i t  w ith  th e  m andib les 
and in je c t in g  venom by means o f  a  s t in g  a p p a ra tu s  lo c a te d  a t  th e  t i p  o f  
th e  abdomen. The fo rm ic id  s t in g  i s  m o rp h o lo g ica lly  homologous w ith  
th e  p r im i t iv e  i n s e c t  o v ip o s i to r .  I t  i s  w e ll developed f o r  d e fen se  and 
c a p tu r in g  p rey  in  th e  P o n e rin ae , Pseudomyrminae, D o ry lin ae , and in  most 
M yrm icinae, a l l  o f  which a r e  p r im it iv e  su b fa m ilie s  o f  th e  F o rm ic idae .
In  more advanced su b fa m ilie s  th e  s t in g  i s  v e s t ig e a l  o r  a b s e n t .  There 
i s  a  ten d en cy  among th e  more p r im it iv e  a n ts  to  s u b s i s t  l a r g e ly  on d i e t s  
o f  a r th ro p o d s  (W heeler 1910). S . in v ic ta  i s  in  th e  sub fam ily  Myrmi­
c in a e .  The venom o f  th e  s t in g  i s  i n s e c t i c id a l  (Blum, e t  a l .  1958 ), and 
i t  i s  im p re ss iv e  to  observe  th e  f ie r c e n e s s  and e f f ic ie n c y  by which 
th e s e  a n t s  c a p tu re  p re y . An o b se rv e r  m ust be c a u tio u s , however, t h a t  
such  o b s e rv a tio n s  do n o t le a d  to  exag g era ted  id e a s  o f  th e  e c o lo g ic a l  
e f f e c t s  o f  th e  a n t 's  p re d a tio n . S . in v ic ta  i s  a  scavenger a s  w e ll  a s  
a  p r e d a to r ,  and th e  r e l a t i v e  im portance o f  scaveng ing  v e rsu s  p re d a tio n
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in  th e  fo ra g in g  a c t i v i t i e s  o f  th e  a n t  has n ev er been f u l l y  e v a lu a te d  
q u a n t i t a t iv e ly .  A g r e a t  many f a c to r s  a re  l i k e l y  to  in f lu e n c e  t h i s  r a t i o .
The work rev iew ed up to  t h i s  p o in t  p e r ta in e d  to  food and fo ra g in g  
h a b i t s  o f  im ported  f i r e  a n t s .  W ith th e  knowledge t h a t  t h e i r  food con­
s i s t e d  la r g e ly  o f  in s e c t s  and s p id e r s ,  a t te m p ts  were made to  d e term ine  
w hether th e y  r e g u la te d  o r  o th e rw ise  in f lu e n c e d  p o p u la tio n s  o f  o th e r  
a r th ro p o d s . There were r e p o r ts  t h a t  p e s t  p o p u la tio n s  in c re a se d  in  
c rops in  L o u isian a  where f i r e  a n ts  had been c o n tro l le d  (Long, e t  a l .
19585 Newsom, e t  a l .  I960 ; H ensley , e t  a l .  1961; C h a rp e n tie r , e t  a l .
1967). S ince th e  a n t s  had been c o n tro l le d  u s in g  b road-spectrum  i n s e c t i ­
c id e s , th e re  was a  re d u c tio n  o f  many n o n - ta rg e t  s p e c ie s  a lo n g  w ith  th e  
im ported  f i r e  a n t s .  The in d iv id u a l  r o le  o f  S . in v ic ta  in  r e g u la t io n  
o f  th e  p e s t  s p e c ie s  cou ld  n o t be a s s e s s e d .  However, in  a d d i t io n a l  
s tu d ie s  em ploying in s e c t i c id e s  to  su p p re ss  im ported  f i r e  a n t  popu­
la t i o n s  a  v a r ie ty  o f  te c h n iq u e s  was used to  a tte m p t to  a s s e s s  th e  e f f e c t s  
o f  th e  a n t 's  p re d a tio n  on o th e r  a r th ro p o d s .
Negm and H ensley (1967) p u b lish e d  a  l i s t  o f  p re d a to rs  c o l le c te d  
in  L o u isian a  sugarcane  f i e l d s  which in c lu d e d  s p e c ie s  o f  C o leo p te ra , 
D erm aptera, A raneae, and 6 s p e c ie s  o f  a n t s .  F ie ld  o b se rv a tio n s  o f  
p re d a tio n  and c o r r e la t io n  s tu d ie s  in d ic a te d  th a t  a n t s  were among the  
most im p o rtan t members o f  th e  p re d a to r  complex. H ep tach lo r su p p ressed  
t h i s  p re d a to r  complex, r e s u l t i n g  in  in c re a se d  damage to  sugaroane by 
th e  sugarcane  b o re r ,  D ia tzaea  s a c c h a r a i ls  ( F a b r ic iu s ) .  E v a lu a tio n  o f 
m o r ta l i ty  f a c to r s  o f  b o re r  egg m asses and la rv a e  p laced  in  t r e a te d  and 
u n tre a te d  p lo t s  re v e a le d  th a t  p re d a tio n  was h ig h e r  in  u n tre a te d  p lo t s  
th an  in  t r e a te d  p lo t s  and t h a t  suck ing  p re d a to rs  were more im p o rtan t 
th an  chewing p re d a to rs  in  th e  d e s t r u c t io n  o f  eggs (Negm and H ensley 1969)*
P r io r  to  th e  s tu d y  o f  Reagan, e t  a l ,  (19?2) in c re a s e s  in  damage by 
sugarcane  b o re rs  due to  im ported  f i r e  a n t  c o n tro l  had in v o lv ed  th e  
use  o f  g ra n u la r  h e p ta c h lo r  o r  d i e l d r i n ,  in s e c t ic id e s  well-know n to  
have b road  s p e c tra  o f  a c t i v i t y .  They a p p lie d  m ire x -b a it  f o r  sup­
p re s s in g  f i r e  a n t  p o p u la tio n s  and  azinphosm ethy l f o r  c o n tro l l in g  
sugarcane  b o re r s .  Pitfall t r a p  c o l le c t io n s  in  t r e a te d  and u n tre a te d  
p lo t s  showed t h a t  re d  im ported  f i r e  a n t ,  c r i c k e t ,  ground b e e t l e ,  and 
rove b e e t le  p o p u la tio n s  were su p p ressed  by th e  m ire x -b a it  tre a tm e n t, 
b u t s p id e r  p o p u la tio n s  were n o t .  Sugarcane b o re r  p o p u la tio n s  in c re a se d  
e a l i e r  in  th e  sea so n , and azinphosm ethy l was l e s s  e f f e c t iv e  in  c o n tro l l in g  
damage by th e  sugarcane  b o re r  i n  p lo t s  where m ire x -b a it  had been 
a p p l ie d .
G ross and Spink  (19&9) re p o r te d  t h a t  im ported  f i r e  a n t s  fe d  upon 
eggs o f  s t r ip e d  e a rw ig s , Ia b id u ra  r i p a r l a  ( P a l l a s ) ,  t h a t  were p laced  in  
v i a l s  i n  th e  f i e l d  and t h a t  fem ale earw igs were o f te n  in e f f e c t iv e  in  
p r o te c t in g  t h e i r  eggs from im ported  f i r e  a n t s .  They sampled p o p u la tio n s  
o f  L. r i p a r l a  in  a r e a s  t r e a te d  w ith  h e p ta c h lo r , m ir e x -b a it ,  and u n tre a te d  
p lo t s .  They found s i g n i f i c a n t ly  h ig h e r  numbers o f  L. r l p a r i a  in  p lo t s  
t r e a te d  w ith  h e p ta c h lo r  th a n  in  p lo t s  t r e a te d  w ith  m ire x -b a it  o r  un­
t r e a te d  p l o t s .  T h e ir  e x p la n a tio n  f o r  th e se  r e s u l t s  was t h a t  p o p u la tio n s  
o f  L. r i p a r l a  in c re a se d  where th e  h e p ta c h lo r  tre a te m e n ts  e lim in a te d  th e  
a n t  p o p u la tio n s , w h ile  th e  m irex  tre a tm e n t was e f f e c t iv e  f o r  o n ly  a  s h o r t  
tim e , a f t e r  which th e  a n t s  e n te re d  th e  t r e a te d  a re a s  to  fo ra g e .
Leafhoppers were re p o r te d  to  in c re a s e  in  a re a s  t r e a te d  w ith  h e p ta ­
c h lo r  f o r  im ported  f i r e  a n t  su p p re ss io n . In  r i c e  f i e l d s ,  p o p u la tio n s  o f  
th e  r i c e  s t in k  bug, Oebalus pugnax ( F a b r ic iu s ) ,  were in c re a s e d  ^ tim es  
th o se  o f  u n tre a te d  a r e a s ,  and le a fh o p p e rs  o f  th e  genus D raecu lacephala
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were in c re a se d  30 tim es  (Newsom, e t  a l .  i 960) .  In  p a s tu re s  where h e p ta ­
c h lo r  had r e s u l te d  in  in c re a se d  le a fh o p p e r  p o p u la tio n s , a  re d u c tio n  o f  
s p id e r s  a s  w e ll a s  o f  im ported  f i r e  a n t s  had o ccu rred  (W ilson, 1969)
W ilson and O liv e r  (1970) re p o r te d  t h a t  im ported  f i r e  a n t s  took  
la rv a e  and pupae o f  Jfemtucket p in e  t i p  m oths, R hyacionia f r u s tr a n a  
(Comstock) from sm all p ine  t r e e s .  They t r e a te d  sm all p lo t s  w ith  h e p ta ­
c h lo r  and compared l a r v a l  and p u p a l p o p u la tio n s  o f  R. f r u s t r a n a  in  
t r e a te d  and u n tre a te d  a r e a s  d u rin g  2 summers. They a ls o  sampled a rb o r ­
e a l  p o p u la tio n s  o f  im ported  f i r e  a n ts  and s p id e r s  and determ ined  th e  
numbers o f  a c t iv e  and in a c t iv e  im ported  f i r e  a n t  c o lo n ie s  in  t r e a te d  and 
u n tre a te d  a r e a s .  A lthough th e  s p id e r  and im ported  f i r e  a n t  p o p u la tio n s  
were reduced  by th e  tre a tm e n ts ,  th e  l a r v a l  and p u p a l p o p u la tio n s  o f 
R. f r u s t r a n a  rem ained ab o u t th e  same in  t r e a te d  and u n tre a te d  a r e a s .
Rhoades (1962, 1963) chose 3 a r e a s  in  n o rth w est F lo r id a  o f  abou t 
1280 a c r e s  each . A f te r  a r th ro p o d  p o p u la tio n s  in  th e  3 a re a s  had been 
sampled f o r  a  y e a r , 1 a re a  in h a b ite d  by im ported  f i r e  a n t s  was t r e a te d  
w ith  h e p ta c h lo r .  The o th e r  2 a r e a s ,  1 o f  w hich was in h a b ite d  by im ported  
f i r e  a n ts  and 1 o f  which was n o t ,  were l e f t  u n tr e a te d .  No s t r ik in g  
d i f f e r e n c e s  were d e te c te d  in  p o p u la tio n s  o f  14 s p e c ie s  o f  in s e c t s  cap­
tu re d  in  l i g h t  t r a p s ;  A nnelida and 1 in s e c t  s p e c ie s  in  s o i l  sam ples;
2 in s e c t  sp e c ie s  in  l i t t e r  sam ples; and 2 s p e c ie s  in  sweep n e t  c o l le c ­
t i o n s .  A raneae, A n n e lid a , and 6 s p e c ie s  o f  in s e c t s  c o l le c te d  p i t f h l l  
t r a p s  were s e v e re ly  reduced  by h e p ta c h lo r  t re a tm e n ts ,  b u t t h i s  e f f e c t  
was tem porary . Rhoades concluded t h a t  im ported  f i r e  a n ts  had l i t t l e  
e f f e c t  on o th e r  in s e c t  s p e c ie s .
I f e r r is  and Bum s (1972) u sed  a  v a r i e ty  o f  te ch n iq u es  to  determ ine  
i;f  in v ic ta  was an  im p o rtan t n a tu r a l  enemy o f  th e  lone  s t a r  t i c k ,
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Amblyomma amerlcanum ( L . ) t which had "become l e s s  common i n  p a r t s  o f  
L o u is ian a  t h a t  had been invaded by S . i n v l c t a . In  d i f f e r e n t  t e s t s ,  
th e y  p la ce d  eggs and engorged la rv a e  o f  A. amblyomma in  c a r to n  l i d s  
i n  a r e a s  t r e a te d  w ith  m ire x -b a it  and in  u n tre a te d  a r e a s ,  and found t h a t  
a f t e r  24 hours numbers o f  t i c k  eggs were s ig n i f i c a n t ly  reduced  in  th e  
u n tre a te d  a r e a s  compared to  th e  m ire x -b a it  t r e a te d  a r e a s ,  and numbers 
o f  la rv a e  were s ig n i f i c a n t ly  reduced  a f t e r  24 , 48, and 72 hou rs  o f  
ex p o su re . Engorged fem ale t i c k s  p laced  in  t r e a te d  a r e a s  were a t ta c k e d  
w ith in  3 ~ l/2  hours a f t e r  exposure and a f t e r  48 hours no t i c k s  rem ained 
in  cages in  u n tre a te d  a r e a s ,  w h ile  in  th e  t r e a te d  a r e a s  th e  caged t i c k s  
rem ained u n d is tu rb e d  by p re d a to r s .  About 5350 engorged t i c k  la rv a e  were 
r e le a s e d  in  t r e a te d  and u n tre a te d  p lo t s  in  A p r i l .  In  Ju n e , 188 were 
re c o v e re d  from th e  m ire x - tre a te d  a re a  and none from th e  u n tre a te d  a r e a .
Of a b o u t 3500 engorged t i c k  nymphs re le a s e d  in  A ugust and Septem ber in  
t r e a te d  and u n tre a te d  p lo t s ,  2515 a d u l t  t i c k s  were reco v ered  in  March 
in  th e  t r e a te d  a r e a s  and none in  th e  u n tre a te d  a r e a s .  They d id  n o t 
r u le  o u t p re d a tio n  by s p id e r s  and o th e r  p re d a to r s ,  b u t concluded th a t  
th e  m ajor cause o f  d e c lin e  in  t i c k  p o p u la tio n s  was v e ry  p ro b ab ly  p re d ­
a t io n  by S . i n v i c t a .
In  re g a rd  to  th e  b e n e f ic ia l  r o le  p lay ed  by S . in v lc ta  in  r e l a t i o n  
to  c e r t a in  c ro p s , i t  i s  in t e r e s t i n g  to  n o te  th e  th e  c lo s e ly  r e l a t e d  
so u th e rn  f i r e  a n t ,  S . x y lo n i McCook, was r e f e r r e d  to  a s  th e  c o tto n  a n t  
n e a r ly  100 y e a rs  ag o , and was co n sid e red  a  b e n e f ic ia l  in s e c t  in  t h a t  crop 
due to  p re d a tio n  on th e  "cotton-w orm ", p ro b ab ly  Alabama a r g i l l a c e a  
(Hilbner) (McCook 1882).
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2 . I n t e r s p e c i f i c  r e l a t io n s h ip s  between S o le n o p s is  in v lc ta  
and o th e r  s p e c ie s  o f  a n t s .
I t  h as  been w id e ly  reco g n ized  t h a t  th e  p r in c ip a l  enem ies o f  sp e ­
c ie s  o f  a n t s  a r e  g e n e ra l ly  a n t s  o f  o th e r  c o lo n ie s  o r  s p e c ie s .  In  th e  
c o n f l i c t s  between a n t s ,  i t  i s  o f te n  d i f f i c u l t  to  draw a  d i s t i n c t i o n  
betw een p re d a tio n  and c o m p e titio n . T h e re fo re , th e  s p e c ia l  i n t e r s p e c i f i c  
r e l a t io n s h ip s  between a n ts  w i l l  be d e a l t  w ith  a s  a  s e p a ra te  to p ic .
In  g e n e ra l ,  s p e c ie s  o f  a n t s  t h a t  a r e  c lo s e ly  r e l a t e d  tax o n o m ica lly  
a r e  th o se  most l i k e l y  to  be e c o lo g ic a l  e q u iv a le n ts ,  and hence a r e  more 
l i k e l y  to  come in to  c o n f l i c t  (W ilson 1971» and co n ta in ed  r e f e r e n c e s ) .
Thus, S . in v lc ta  has re p la c e d  th e  so u th e rn  f i r e  a n t ,  S . x y lo n l over 
much o f  i t s  range and has la r g e ly  re p la c e d  th e  t r o p i c a l  f i r e  a n t ,  S . 
gem inata ( F . ) ,  where th e  l a t t e r  has come in to  c o n f l i c t  w ith  S . in v lc ta  
in  p a s tu r e s  and o th e r  open a r e a s  (W ilson and Brown 1958; W ilson 1971).
S. g em in a ta , however, i s  a p p a re n tly  a b le  to  compete w ith  S . in v ic ta  in  
many o f  th e  a r e a s  o f  th e  c e n t r a l  u p lan d s o f  F lo r id a  (Buren, e t  a l .  197*0• 
A lthough S . r i c h t e r i  F o re l was th e  f i r s t  o f  th e  2 im ported  f i r e  a n t s  r e ­
p o rte d  in  th e  M obile, Alabama, a r e a ,  S . in v ic ta  i s  th e  o n ly  im ported  
f i r e  a n t  c o l le c te d  in  t h a t  l o c a l i t y  a t  th e  p r e s e n t .  A p p a ren tly , S . 
in v ic ta  has re p la c e d  S_j_ r i c h t e r i .  However, S . r i c h t e r i  has been slo w ly  
in c re a s in g  i t s  d i s t r i b u t i o n  in  n o r th e rn  M is s is s ip p i .  S . in v ic ta  has 
a p p a r e n t ly  re p la c e d  th e  A rg en tin e  a n t ,  Iridom yrm ex h u m ilis  Mayr, in  
many a r e a s  o f  th e  so u th e rn  U nited  S ta te s  (Buren, e t  a l .  197*0 •
Green (1967) s t a t e d  t t o t  th e  im ported  f i r e  a n t  was an  enemy o f  th e  
n a t iv e  a n t  p o p u la tio n s . H ensley , e t  a l .  (1961) found th e  fo llo w in g  a n t  
sp e c ie s  in  L o u isiana  sugarcane  f i e l d s !  S o le n o p s is  i n v i c t a , S . x y lo n i ,
I .  h u m il is , P h e id o le  d e n ta ta  ffe.yr, Ponera o p ac icep s  F o r e l ,  Ponera t r ig o n a
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v a r .  o p a c io r  F o re l, and F heido le  sp . Negm and Hensley (19&7) re p o r te d  
Ponera o p a c ic e p s , I& ra tre  ch ina me la n d e r  i  W heeler, S trum igenys lo u is ia n a e  
Roger, Monomorium sp . and S . in v ic ta  in  sugarcane f i e l d s .  Reagan, e t  a l .
(1972) re p o r te d  c o l le c t in g  o n ly  S . in v ic ta  in  a  L ou isiana  sugarcane  f i e l d  
and s t a t e d  t h a t  a n t  sp e c ie s  o th e r  th an  S . in v ic ta  d isap p ea red  from th e se  
h a b i t a t s  when invaded by th e  l a t t e r  s p e c ie s .
Whitcomb, e t  a l .  (1972) made c o l le c t io n s  and o b se rv a tio n s  on spe­
c ie s  o f  a n ts  in  f i e l d s  th ro u g h o u t th e  soybean growing re g io n s  o f  n o r th e rn  
F lo r id a .  S p ec ies  o f  th e  sub fam ily  Myrmicinae were im p o rtan t in  th e se  
com m unities. They re p o r te d  th a t  S . in v ic ta  appeared  to  be th e  most 
a g g re s s iv e  a n t  sp e c ie s  in  th e se  f i e l d s .  Twelve to  15 s p e c ie s  were c o l­
le c te d  in  f i e l d s  where S . in v ic ta  had n o t become e s ta b l is h e d ,  w h ile  in  
f i e l d s  in h a b ite d  by S . in v ic ta  on ly  5 o r  6 s p e c ie s  could be found.
Ant s p e c ie s  t h a t  ap p eared  to  be s e v e re ly  a f f e c te d  by S . in v ic ta  were 
P h e id o le  m o rr is i  F o re l ,  Iridomyrmex p ru in o su s  (R oger), S o len o p s is  gemi­
n a t a , and th e  b la ck  form o f Conomyrma pyram icus (R o g er). On th e  o th e r  
hand, th e  yellow  form o f  Conomyrma pyram icus (R oger), Pogonomyrmex b ad iu s  
( i a t r e i l l e ) ,  Cyphom.yrmex rim osus m inutus Mayr, Trachymyrmex s e p te n t r io n -  
a l i s  (W heeler), and sp e c ie s  o f  N ylanderia  appeared  to  c o e x is t  w ith  S. 
i n v i c t a . C u lt iv a t io n  was th e  most im p o rtan t s in g le  a g r i c u l t u r a l  p ra c ­
t i c e  a f f e c t in g  a n t  p o p u la tio n s . As a  r e s u l t ,  a  m a jo r ity  o f  th e  a n t  spe^ 
c ie s  d id  n o t n e s t  in  soybean f i e l d s ,  b u t fo rag ed  in  from tu rn  row s.
They sugg ested  th a t  th e  most im p o rtan t s in g le  b io t i c  f a c to r  o th e r  th an  
food a v a i l a b i l i t y  a f f e c t in g  sp e c ie s  p o p u la tio n s  in  soybean f i e l d s  was 
p erhaps th e  p resen ce  o r  absence  o f  S . i n v ic ta .
18
Roe (197*0 used  a  b a i t  sam pling te ch n iq u e  to  s tu d y  th e  r e l a t i v e  abun­
dance o f  a n t  s p e c ie s  in  r e l a t i o n  to  S . in v ic ta  a t  th e  f r in g e  o f  i t s  
range i n  A rkansas. S o le n o p s is  x y lo n i was re p la c e d  by S . in v ic ta  a s  
th e  l a t t e r  s p e c ie s  ex tended i t s  range  a lo n g  t h i s  f r in g e  l i n e .  S ix ty -  
two o th e r  a n t  s p e c ie s  were c o l le c te d  in  th e  s tu d y  a r e a .  Roe co n sid ered  
13 o f  th e s e  s p e c ie s  to  be a f f e c t e d  i n  v a ry in g  d e g re e s  by S . i n v i c t a .
The d a ta  f o r  some s p e c ie s  a r e  am biguous, b u t i t  i s  o f  i n t e r e s t  t h a t  
N y landeria  m elan d eri a re n iv ag a  (W heeler) seemed to  th r iv e  in  a re a s  
where S . in v ic ta  was e s ta b l i s h e d .
N ylanderia  m elan d eri a re n lv a g a  (W heeler) and S o le n o p s is  m olesta  
(Say) were observed  to  e s t a b l i s h  c o lo n ie s  in  n e s t s  o f  S . in v ic ta  and 
p rey  upon eggs o f  th e  l a t t e r .  Both o f  th e se  s p e c ie s  a p p ea r to  p o ssess  
a d a p ta t io n s  t h a t  p e rm it them to  a v o id  c o n f l i c t  w ith  S . I n v ic ta  (O 'N eal, 
1974). I t  seems p ro b ab le  t h a t  a  phenomenon i s  in v o lv ed  such  a s  
t h a t  re p o r te d  by H o e lld o b le r  (1973) who s tu d ie d  S o le n o p s is  fugax  I a -  
t r e i l l e  and Monomorlum p h anaon is  (L .)  i n  Germany. These a r e  t in y  
t h i e f  a n t s  s im i la r  in  some r e s p e c ts  to  S . m o le s ta . W hile p rey in g  upon 
th e  broods o f  o th e r  s p e c ie s ,  th e y  d is c h a rg e  r e p e l l e n t s  which p re v e n t 
th e  v ic tim iz e d  a n ts  from p r o te c t in g  t h e i r  b ro o d s.
In  la b o ra to ry  s tu d ie s  o f  c o n f l i c t s  between S . in v ic ta  and I a s iu s  
n e o n ig e r Emery, w orkers o f  th e  l a t t e r  s p e c ie s  cou ld  d e s tro y  2 to  3
S . in v ic ta  w orkers f o r  ev ery  L. n e o n ig e r  w orker d e s tro y e d . But in  
th e  f i e l d ,  S . in v lc ta  g e n e ra l ly  overcame L. n e o n ig e r because o f  i t s  
s u p e r io r i ty  o f  numbers (B h a tk a r , e t  a l .  1972).
No s tu d ie s  o f  th e  r e l a t io n s h ip s  between S . in v ic ta  and o th e r  a n t  
s p e c ie s  in  South  America have been p u b lis h e d . A lle n , e t  a l .  (197*0 
su g g ested  t h a t  s p e c ie s  o f  P h e id o le , w hich a r e  predom inant in  th e
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o r ig i n a l  homeland o f  S . i n v i c t a , may in f lu e n c e  th e  d i s t r i b u t i o n  o f  th e  
l a t t e r  s p e c ie s  in  South A m erica.
Ant queens a r e  v u ln e ra b le  to  a t t a c k  by o th e r  in s e c t s  d u rin g  nup­
t i a l  a c t i v i t i e s  and when s e a rc h in g  f o r  s i t e s  in  which to  found c o lo n ie s . 
Ant s p e c ie s  t h a t  have been reco rd ed  a s  d e s tro y in g  queens o f  S , in v lc ta  
a r e  Conomyrma pyram icus (Roger) (F in ch e r and  Lund 196?} Whitcomb, e t  a l .
1972); Conomyrma in san a  (B u c k le y )(f lh rk in ,e t a l .  1971; Whitcomb, e t  a l .
1973)l L as iu s  n eo n ig er Emery (Whitcomb, e t  a l .  1972, 1973): F h e id o le  
d e n ta ta  Mayr and P . m o r r is i  F o re l  (Whitcomb, e t  a l .  1972).
3 . O ther r e l a t io n s h ip s  betw een S o le n o p s is  in v ic ta  
and o th e r  a r th ro p o d s .
In  a d d i t io n  to  p re d a to r -p re y  r e l a t io n s h ip s  between S . In v ic ta  
and  i t s  p re y , and th e  s p e c ia l  i n t e r s p e c i f i c  r e la t io n s h ip s  in v o lv in g  
a g g re s s io n  and co m p e titio n  betw een S , in v ic ta  and o th e r  a n t  s p e c ie s  
th e re  a r e  r e p o r t s  in  th e  l i t e r a t u r e  concern ing  o th e r  k in d s o f  e c o lo g ic a l  
r e l a t io n s h ip s  between S . in v ic ta  and o th e r  a r th ro p o d s .
C o ll in s  and Iferk in  (1971) p u b lish e d  a  l i s t  o f  52 s p e c ie s  o f  a r th r o -  
pods t h a t  th e y  c o l le c te d  from 116 n e s ts  th ro u g h o u t th e  s o u th e a s te rn  
U nited  S t a t e s .  One s p e c ie s  each o f  Myrmecaphodius (S c a ra b a e id a e ) , 
M vrmecasaurus ( S ta p h y l in id a e ) , T hysanura, and  Uropodidae (A carina) 
were found f r e q u e n t ly  in  th e  n e s t s ,  and ap p eared  to  have sy m b io tic  
r e l a t io n s h ip s  w ith  S . i n v i c t a . The o th e r  s p e c ie s  c o l le c te d  in  th e  n e s ts  
a p p a r e n t ly  o ccu rred  th e re  i n c id e n ta l l y .
R e la tio n s h ip s  between S . in v ic t a  and h o n ey d ew -secre tin g  in s e c t s  
has  been o b serv ed , b u t l i t t l e  a t t e n t i o n  has been g iv en  to  t h i s  a s p e c t  
o f  th e  a n t ' s  eco logy  (Green 1967; I&ys and hays 1959; Whitcomb,
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e t  a l .  1972).
S e v e ra l s p e c ie s  o f  s p id e r s  o f  th e  f a m il ie s  T h e r id i id a e ,  Gnapho- 
s id a e , and  Thom isidae were re p o r te d  to  c ap tu re  w orkers o f  S o len o p s is  
s p e c ie s .  A s p e c ie s  o f  S a l t i c id a e  observed  in  th e  la b o ra to ry  was w e ll 
ad ap ted  to  c ap tu r in g  w orkers o f  many s p e c ie s  o f  a n t s ,  in c lu d in g  th o se  
o f  §.• I n v ic ta  (Edwards, e t  a l .  197*0*
S e v e ra l s p e c ie s  o f  s p id e r s  have been observed  to  a t t a c k  queens 
o f  S . in v ic ta  w h ile  th e  l a t t e r  were exposed above g round . S e v e ra l 
s p e c ie s  o f  d ra g o n f l ie s  c ap tu re  a l a t e s  o f  S , in v ic ta  in  f l i g h t  (ife-rkin, 
e t  a l .  1971; Neal and Whitcomb 1972; Whitcomb, e t  a l .  1973; Roe 197*0.
A t i g e r  b e e t l e ,  C ic in d e lla  p u n c tu la ta  (O l iv e r ) ,  and  th e  s t r ip e d  e a r ­
w ig, Ia b id u ra  r i p a r l a  (P a l la s )  a t t a c k  queens. The earw ig  has been ob­
se rv ed  to  d ig  underground to  a t t a c k  th e  queen in  i t s  brood c e l l  (W hit­
comb, e t  a l .  1973). Roe (197*0 observed  a  s p e c ie s  o f  M antidae , Stagmo-  
m an tis  C aro lin a  (L .)  and a  ro b b e r f l y ,  E f f e r ia  a p i c a l i s  a t ta c k in g  g .  
in v ic ta  a l a t e s .
P a r a s i t i c  in s e c t s  a s s o c ia te d  w ith  th e  S o le n o p s is  saev issim a  com­
p le x  in  South  America have been s tu d ie d  by s e v e ra l  a u th o r s .  These 
s tu d ie s  were review ed by W illiam s and Whitcomb (1 9 7 3 ).
M irex and i t s  T o x ic i ty  to  A rth ro p o d s.
M irex i s  th e  tr a d e  name f o r  Dode ca ch lo ro -o  e ta  h y d ro -1 ,3 , *+-me th e n o -  
2H -cyclobuta  (cd ) p e n ta le n e . I t  has  a  b road  spectrum  o f  a c t i v i t y  to  
a r th ro p o d s  o f  d i f f e r e n t  taxonom ic g ro u p s. A c h a r a c t e r i s t i c  f e a tu re  i s  
i t s  d e lay ed  to x i c i t y .  I t  i s  p r a c t i c a l l y  in s o lu b le  in  w a te r , and h ig h ly  
p e r s i s t e n t .
C ru s ta c e a n s . M irex was n o t l e t h a l  to  c r a y f is h  exposed to  dosages a s
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h ig h  a s  0 .1  ppm f o r  72 hours (Muncy and O liv e r 1963). However, In  
ju v e n i le  c ra y f is h  exposed to  1 ppb o f  m irex  f o r  144 h o u rs , m o r ta l i ty  
approached  100 p e rc e n t a f t e r  5 d ay s . When 10 g ra n u le s  o f  m ire x -b a it  
(0 .3  % A l) were p laced  in  2 l i t e r s  o f  w a te r w ith  c r a y f is h ,  over 9<$> 
m o r ta l i ty  was reached  in  7 d ay s . One g ran u le  o f  m ire x -b a it  was fed  
to  each o f  108 c r a y f is h .  F i f t y - f i v e  p e rc e n t m o r ta l i ty  was reached  in  
3 days (Ludke, e t  a l .  1971)* Exposure to  m irex under la b o ra to ry  con­
d i t i o n s  a f f e c te d  v a rio u s  s p e c ie s  o f  shrim ps and c ra b s . F id d le r  c rab s  
were observed  to  p ic k  up m ire x -b a it  and in g e s t  i t ,  r e s u l t in g  in  mor­
t a l i t y .  Ju v e n ile  b lu e  c rab s  d ied  a f t e r  e a t in g  g ra s s  shrim p fed  1 p a r ­
t i c l e  each  o f m ire x -b a it  (Lowe, e t  a l .  1971)* C o n cen tra tio n s  o f  m irex  
in  th e  p a r t s  p e r  b i l l i o n  a f f e c te d  l a r v a l  developm ent and s u rv iv a l  o f  2 
s p e c ie s  o f  c rab s  (Bookhout, e t  a l .  1972). Follow ing tre a tm e n t o f  c o a s t­
a l  a r e a s  in  a tte m p ts  to  e ra d ic a te  im ported f i r e  a n t s ,  B orthw ick, e t  a l ,
(1973) found m irex  re s id u e s  o f  0 -6  ppm in  c rab s  and 0 -1 .3  PP® l a  shrim ps 
b u t observed  no mass m o r t a l i t i e s .  Hyde, e t  a l .  (1972) in v e s t ig a te d
th e  e f f e c t s  o f  3 a p p l ic a t io n s  o f  4X m irex b a i t ,  each a t  a  r a t e  o f  1 .2 5  
pounds p e r  a c r e ,  on c ra y f is h  in  f i e l d  p lo t s .  C ray fish  p lo t s  were 
sam pled ab o u t 8 months a f t e r  th e  f i r s t  m ire x -b a it  a p p l ic a t io n ,  and 1 
month a f t e r  th e  l a s t  a p p l ic a t io n .  S ig n i f ic a n t ly  low er numbers o f  c ra y ­
f i s h  o ccu rred  in  p lo t s  t r e a te d  o n ly  w ith  m ire x -b a it  compared to  u n t r e a t ­
ed p l o t s .  However, th e  numbers o f  c ra y f is h  in  p lo t s  t r e a te d  w ith  m irex - 
b a i t ,  m a la th io n , and oarbo fu ran  d i f f e r e d  l i t t l e  from th e  numbers in  
u n tr e a te d  p l o t s .  O rthagonal com parisons in d ic a te d  th a t  th e  m irex 
d id  n o t reduce  c ra y f is h  numbers. However, h ig h  le v e l s  o f  m irex  re s id u e s  
were found in  th e  c r a y f is h .
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I n s e c t s . Mirex fo rm u la ted  a s  a  w e tta b le  powder reduced  damage to  
le a v e s  o f  tobacco  by th e  tobacco  f le a  b e e t l e t E p i t r ix  h i r t ip e n n i s  
(M elshe im er), a cc o rd in g  to  Dominick (1965)* M irex a t  th e  r a t e  o f  1 .1 7  
pounds p e r  a c re  (A l) reduced  damage to  c o tto n  by th e  c o tto n  bollworm , 
H e l io th is  zea (B oddie) and c o tto n  b o l l  w e e v il, Anthonomus g ra n d is  
(Boheman), a cc o rd in g  to  Cowan, and D avis (1 963). When fe d  to  r a t s  
and r a b b i t s ,  m irex  a t  a  dosage o f  0 .06  % i n  food a c te d  s y s te m ic a lly , 
k i l l i n g  f l e a s ,  X enopsylla  cheop is  (R o th s c h ild ) , t h a t  in f e s te d  th e  a n i ­
m als (C la rk  and Cole 1968; d a r k ,  e t  a l .  1971). B lack c a rp e t  b e e t l e s ,  
A ttag en u s p ic e u s  (O liv e r )  and  f u r n i tu r e  c a rp e t b e e t l e s ,  A threnus 
f la v ip e s  LeConte were reduced  93 % In  14 days by p re -so a k in g  f a b r ic  
in  a ce to n e  s o lu t io n  o f  0 .0 6  % m irex (Pence and V iray  1965) .
M ire x -b a it a p p lie d  a t  1 .2 4  pounds Al p e r  a c re  f o r  c o n tro l  o f  
th e  c r ib a te  w eev il, B rachyrh inus c r i b r i c o l l i s  (G y lle n h a l) , a  p e s t  o f  
b ro c c o li  and s t r a w b e r r ie s ,  was s lo w -a c tin g  compared to  s e v e ra l  o th e r  
in s e c t i c id e s  t e s t e d ,  b u t a ch iev ed  100 % c o n tro l  w ith in  8 days 
(M cCalley 1967) .  Bahia g ra s s  p a s tu re s  in f e s te d  w ith  a  ceram bycid, 
D erobrachus b r e v i c o l l i s  S e r v i l l e ,  were t r e a te d  w ith  g ra n u la r  m irex 
a t  2 pounds Al p e r  a c re  and m ire x -b a it  a t  0 .1 5  pounds A l p e r  a c r e .
Seven months l a t e r ,  bo th  ty p e s  o f  tre a tm e n t were found to  be e f f e c t iv e  
in  red u c in g  numbers o f  D. b r e v i c o l l l s  (Morgan and T ip p in s  1967) .
M ire x -b a it d isk ed  in to  th e  s o i l  to  a  d ep th  o f  ab o u t 4 in c h es  appeared  
to  be p rom ising  in  c o n tr o l l in g  su b te rra n e a n  la rv a e  o f  th e  so u th ern  
p o ta to  wireworm, Conoderus f b . l l i  Lane (Day and Crosby 1972). Mirex 
in c o rp o ra te d  in to  ap p le  pomace o r  wheat b ran  b a i t  was r e a d i ly  consumed 
by la rv a e  o f  th e  b la ck  cutworm, A g ro tis  ip s i lo n  (H u fn ag e l). E ig h ty  
p e rc e n t c o n tro l  was ach iev ed  (S e c h r ie s t  196 8 ). F is h - f la v o re d  c a t
food w ith  0 .5  to  1 % m irex  was found to  be e f f e c t iv e  in  c o n tro l l in g  
y e llo w ja c k e ts , Vespula s p p . , a cc o rd in g  to  Wagner and E e ie rso n  (1969) .  
Wooden b lo ck s  p a r t i a l l y  decayed by a  b row n-ro t fungus were used a s  
b a i t s  f o r  e a s te rn  su b te rra n e a n  te r m i te s ,  R e t ic u li te rm e s  f la v ip e s  
(K o l la r ) .  The b lo ck s  were d ipped  in  1 ^  s o lu t io n  o f  m irex  in  to lu e n e  
and s e t  in  th e  ground. Over a  12-month p e r io d , a t t a c k s  on th e  b lo ck s  
su b sid ed  to  a  low l e v e l ,  compared to  b lo ck s n o t t r e a te d  w ith  m irex 
(E se n th e r and Gray 1968) .  Wooden b lo ck s  p r e s s u r e - t r e a te d  to  r e t a in  
m irex  were a t t a c t e d  l e s s  by te rm ite s  th a n  u n tre a te d  b lo ck s  over a  3“ 
y e a r p e r io d  (E sen th e r and B eal 1974). A te r m i te ,  C crniterm es cumulans 
(K o lla r)  was c o n tro l le d  w ith  450 m ire x -b a it  (B asto s  N ogueria , e t  a l .  
1971). House f l i e s  k e p t in  g la s s  c o n ta in e rs  w ith  m irex  r e s id u e s ,  and 
f l i e s  fe d  sm all am ounts o f  m irex in  th e  d i e t ,  were s u s c e p t ib le  to  m irex 
The e f f e c t  was c h a r a c t e r i s t i c a l l y  d e lay e d , compared to  o th e r  organochlo  
r in e s  (P la p p  1973)* A ccording to  a  r e p o r t  by th e  A ll ie d  Chemical Com­
pany (Anonymous 1971). m irex  c o n tro ls  e a rw ig s .
Four fo rm u la tio n s  o f  m ire x -b a it  used in  a n t  c o n tro l  a r e  shown in  
Table I .  I f e r r is  (1971) re p o r te d  re d u c tio n s  o f  S . i n v i c t a , s p id e r s ,  
c r i c k e t s ,  and rove b e e t l e s  fo llo w in g  2 a p p l ic a t io n s  o f  4X m ire x -b a it  
a t  1 .25  pounds p e r  a c re  each a t  P in e v i l l e ,  L o u is ia n a , and fo llo w in g  1 
a p p l ic a t io n  a t  k h n s f ie ld , L o u is ia n a . However, th e  fo llo w in g  y e a r , 1 
a p p l ic a t io n  o f  th e  same fo rm u la tio n  a t  th e  same r a t e  reduced  S . in v ic ta  
p o p u la tio n s  w ith o u t a f f e c t in g  th e  n o n - ta rg e t  organism s l i s t e d  above.
Reagan, e t  a l .  (1972) a p p l ie d  6 pounds p e r  a c re  o f  4X m ire x -b a it  
in  sugarcane  f i e l d s .  There were s ig n i f i c a n t  re d u c tio n s  in  p o p u la tio n s  
o f  S . i n v i c t a , S ta p h y l in id a e , C arab id ae , and c r i c k e t s .
M irex 450 has been e f f e c t iv e ly  used  f o r  th e  c o n tro l  o f  a  number
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o f sp ec ies  o f a t t i n e  a n tss  A tta  sexdens ru b ro p ilo sa  F o re l, A. la e v i ­
ga ta  (F . Smith)(Amante 1968a), A. capiquara Goncalves (Amante 1968b),
A. texana (Buckley) (Echols 1966), and Acromyrmex octosp inosus Reich 
(G h erre tt and Sims 1966).
C row ell (1963) re p o r te d  c o n tro l  o f  th e  w e ste rn  h a r v e s te r  a n t ,  
Pogonomyrmex o c c id e n ta l is  (C resson) u s in g  2X m irex  b a i t  a t  3 pounds 
p e r  a c r e  in  a  p lo t  in  which th e re  were 23 n e s ts  p e r  a c r e .  Good 
c o n tro l  was o b ta in ed  w ith  5 pounds p e r  a c re  where th e re  were 37 n e s ts  
p e r  a c r e .  Iav ig n e  (1966) re p o r te d  t h a t  a lth o u g h  IX and 2X m ire x -b a it  
a t  s e v e ra l  low r a t e s  gave 100 p e rc e n t c o n tro l  o f  P . o c c id e n ta l i s  w ith in  
6 m onths, a  p o p u la tio n  o f  th e  same sp e c ie s  in  c e n t r a l  Wyoming d id  n o t 
a c c e p t th e  b a i t .  I t  was found t h a t  a  peanu t m eal-based  b a i t  was a cc e p ted  
by t h i s  p o p u la tio n , and 100 p e rc e n t c o n tro l  was a ch ie v e d  u s in g  t h i s  modi­
f ie d  fo rm u la tio n . M irex b a i t  a t  0 .7  pounds A l p e r  a c re  was re p o r te d  
by Baker (1963) to  c o n tro l  S o len o p s is  gem inata ( F . ) .  Ostmark (1974) 
re p o r te d  t h a t  m ire x -b a it  d e s tro y ed  c o lo n ie s  o f  P h e id o le  s p e c ie s ,  w h ile  
m erely  weakening nearby  c o lo n ie s  o f  S o le n o p s is  g em in a ta .
M ire x -b a it  was developed f o r  c o n tro l  o f  im ported  f i r e  a n t s  in  th e  
e a r ly  1 9 6 0 's  (L o fgren , e t  a l .  1961a, 1961b, 1962, 1 9 6 4 ). The e f f e c t iv e ­
n e ss  o f  th e  p ro d u c t in  c o n tro l l in g  S. in v ic ta  was p a r t i c u l a r l y  w e l l -  
d em o n stra ted  in  a  t e s t  in  which th e  a n t  s p e c ie s  was n e a r ly  e ra d ic a te d  
from la rg e  lan d  a re a s  a f t e r  3 a p p l ic a t io n s  o f  4X m ire x -b a i t  (Banks, e t  
a l .  1973)* Levy, e t  a l .  (1974) r e c e n t ly  r e p o r te d  t h a t  m ire x -b a i t  was 
s u p e r io r  to  any  o th e r  p ro d u c t y e t  t e s t e d  f o r  c o n tro l  o f  im ported  f i r e  
a n t s .
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T able  1 . M ire x -b a it  fo rm u la tio n s  f o r  c o n tro l  o f  a n t  s p e c ie s .*
Type C a r r ie r  A t t r a c ta n t  M irex
M irex 450 91 »05 % c i t r u s  p u lp  8 .5  % soybean o i l  0 .45  %
M irex 4X 85 % corncob g r i t s  1 4 .7  % soybean o i l  0 . 3 0 ^
M irex 2X     0 .15  %
M irex IX     0 .1 0  %
*Data from A lle y  (1 9 7 3 )and E chols (1966) .
METHODS AND MATERIALS 
D e sc r ip tio n  o f  S tudy A reas
T h is s tu d y  was conducted in  3 a r e a s :  th e  S t .  G a b rie l Experim ent 
S ta t io n  o p e ra ted  by L ou isian a  S ta te  U n iv e rs ity ; a  la rg e  p a s tu re  under 
p r iv a te  ow nership a d ja c e n t  to  th e  experim ent s t a t io n ;  and Ben Hur Farm, 
which i s  a ls o  o p e ra ted  by th e  U n iv e rs ity .
S t .  G a b rie l and Ben Hur Farms a re  a b o u t 11 and k  m ile s , re s p e c ­
t i v e l y ,  so u th  o f  th e  L ou isiana  S ta te  U n iv e rs ity  campus a t  Baton Rouge. 
Both l o c a l i t i e s  a re  on f l a t  a l l u v i a l  s o i l  a d ja c e n t  to  th e  M is s is s ip p i  
R iver le v e e .  A lthough th e  p a s tu re s  a r e  d ra in e d  by system s o f  d i tc h e s  
and c a n a ls ,  p ro longed  r a in s  r e s u l t  in  b r i e f  p a r t i a l  f lo o d in g . For a 
few weeks in  th e  sp r in g  o f  1973> much o f th e  p a s tu re  a r e a s  were under 
w a te r . The s o i l  i s  soggy in  w et w eather and may become b r ic k -h a rd  in  
d ry  p e r io d s .  I t  i s  p e re n n ia l ly  pocked by c a t t l e  hoof p r i n t s .
Most o f  th e  work was done in  improved p a s tu re s  c o n s is t in g  predom i­
n a n t ly  o f  common Bermuda g r a s s ,  Cynodon d a c ty lo n  (L .)  P ersoon . Two 
la rg e  p o r t io n s  o f  th e  S t .  G ab rie l a re a  were p o o rly  m ain ta in ed  p a s tu r e s  
w ith  a  m ix tu re  o f  g ra s se s  and weeds common to  t h i s  re g io n , such a s  
cock le  b u r , Xanthium strum arium  L . , S ida rh o m b ifo lia  L . , Polygonum s p p . , 
e t  c e t e r a .  The l a t t e r  a re a s  a r e  r e f e r r e d  to  in  t h i s  r e p o r t  a s  "weedy 
p a s tu r e s ."
The a r e a s  in  a c r e s  and h e c ta re s  o f  th e  p a s tu re s  a t  S t .  G ab rie l 
were de term ined  w ith  a  p la n im e te r  from a e r i a l  pho tographs purchased  
from th e  S o i l  C o n serva tion  S e rv ic e , U .S. D epartm ent o f  A g r ic u l tu re .
The a r e a s  o f  th e  Ben Hur p a s tu re s  were determ ined  from a  map made by 
E m ilio  Ic a z a , R esearch  A s s is ta n t ,  D epartm ent o f  Animal S c ien ce ,
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L ou isian a  S ta te  U n iv e rs i ty . Maps o f  th e  s tu d y  a r e a s  a r e  shown in  
F ig u res  1 -5 .
The c a t t l e  in  th e  p a s tu re s  were c ro ssb re e d s  o f  d i f f e r e n t  a g e s . 
In d iv id u a l c a t t l e  were o f  d i f f e r e n t  m ix tu res  o f  Angus, H erefo rd , J e r s e y ,  
H o ls te in , Zebu, and G h aro la is  b re e d s . U sually  a  herd  c o n s is te d  o f  ab o u t 
50 cows w ith  o r  w ith o u t c a lv e s , and 1 b u l l .  The herd  in  th e  weedy p a s tu re  
was u s u a l ly  somewhat l a r g e r  th an  t h i s .
Normal farm  o p e ra t io n s , in c lu d in g  in s e c t i c i d a l  tre a tm e n t o f  c a t t l e  
f o r  p r o te c t io n  a g a in s t  p e s t s ,  were o a r r ie d  o u t d u rin g  th e  ex p erim en ts .
I t  was th e re fo re  n e c e ssa ry  to  keep inform ed o f  farm o p e ra tio n s  and 
m a in ta in  f l e x i b i l i t y  in  im plem enting th e  exp erim en ts .
S o le n o p s is  in v ic ta  had been e s ta b l is h e d  in  the  ex p erim en ta l a re a s  
fo r  ab o u t 15 y e a r s ,  a cc o rd in g  to  lo c a l  r e s id e n t s .  Ben Hur Farm had been 
t r e a te d  w ith  h e p ta c h lo r  ab o u t 10 y e a rs  p r io r  to  th e  p re s e n t s tu d y .
A su rvey  o f  S . in v ic ta  n e s ts  in  p a s tu re s  o f  th e  S t .  G ab rie l Experim ent 
S ta t io n  ab o u t a  month a f t e r  th e  commencement o f  th e  experim ent re v e a le d  
th a t  th e re  were 23 to  62 a c t iv e  n e s ts  p e r  h e c ta re  in  a r e a s  n o t t r e a te d  
w ith  m ir e x -b a i t .
G enera l D e sc r ip tio n  o f  th e  E xperim ents.
Two s im i la r  ex p erim en ts  were conducted , th e  f i r s t  in  th e  summer 
o f  1972 and th e  second in  th e  summer o f  1973* These w i l l  be r e f e r r e d  to  
a s  E xperim ents 1 and 2 , r e s p e c t iv e ly .  M ire x -b a it was a p p lie d  a t  th e  
beg inn ing  o f  b o th  experim en ts  to  p o r t io n s  o f  th e  p a s tu re s  and com parable 
a re a s  were l e f t  u n tr e a te d .  D uring a b o u t 4 months fo llo w in g  tre a tm e n t, 
a r th ro p o d  p o p u la tio n s  were sampled in  t r e a te d  and u n tre a te d  p lo t s .
The m ajor d if f e r e n c e  betw een th e  2 experim en ts was t h a t  in
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Experim ent 1 a  b lo ck  o f  535 a c r e s  on th e  S t .  G a b rie l Experim ent S ta t io n  
was t r e a te d  and sam ples tak en  in  t h i s  t r e a te d  a re a  and in  an  u n tre a te d  
a re a  o f  th e  same s iz e  (F ig  l ) .  In  Experim ent 2 , 6 s e p a ra te  5 0 -ac re  
p a s tu re s  were t r e a te d  and 6 s im i la r  u n tre a te d  p a s tu re s  were d e s ig n a te d  
a s  check p lo t s .  The p a s tu re s  used in  Experim ent 2 were on th e  S t .
G ab rie l Experim ent S ta t io n ,  p r iv a te  lan d  a d ja c e n t  to  th e  l a t t e r  and on 
th e  Ben Hur Farm. (See map, F ig . 3)*
Sam pling Methods
Three m ajor su b u n its  o f  th e  p a s tu re  a rth ro p o d  community in  which 
S. in v ic ta  was b e lie v e d  to  p la y  a  p r in c ip a l  r o le  were (a )  th e  ground- 
in h a b i t in g  (e p ig e a l)  a r th ro p o d  community, (b ) th e  a r th ro p o d  community 
a s s o c ia te d  w ith  th e  h e rb  la y e r ,  and (c ) th e  a r th ro p o d  community o f  c a t t l e  
dung p a t s .  These com m unities were sampled by means o f  p i t f a l l  t r a p s ,  
sweep n e t  sam ples, and sam pling o f  manure p a t s ,  r e s p e c t iv e ly .  In  
a d d i t io n ,  n e s ts  in h a b ite d  by c o lo n ie s  o f  S . In v ic ta  ( a c t iv e  n e s t s ) ,  
and unoccupied n e s ts  o r  th o se  c o n ta in in g  dead a n t  c o lo n ie s  ( in a c t iv e  
n e s ts )  were sampled in  Experim ent 1 . A nts were sampled w ith  b a i t s  in  
E xperim ent 2 . A g e n e ra l  p r a c t ic e  was to  a l t e r n a t e  between t r e a t ­
m ents in  ta k in g  sam ples, so a s  to  reduce  b ia s .  Care was ta k en  th a t  
wind c o n d itio n s , shad ing  o f  manure p a ts  by f o l i a g e ,  and any  o th e r  e n v iro n ­
m en ta l f a c to r s  d id  n o t b ia s  sam ples.
P i t f a l l  t r a p s . The p i t f a l l  t r a p s  were s l i g h t l y  ta p e re d  g la s s  p in t  j a r s  
9 .5  cm. h ig h , w ith  mouth d ia m e te rs  o f  2 .4  cm. These were s e t  in to  th e  
s o i l  so a s  to  p r o je c t  a b o u t 1 cm. above th e  ground su rfa c e  and s o i l  was 
packed around th e  l i p s  o f  th e  j a r s  so a s  to  s lo p e  to  th e  ground s u r f a c e .  
The l a t t e r  p rocedure  was fo llo w ed  so a s  to  reduce  th e  chances o f  th e  t r a p s
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b e in g  f i l l e d  w ith  ru n - o f f  r a in  w a te r . G alvanized  m eta l s h e e tin g , 18 
X 18 cm., p rov ided  s h e l t e r  f o r  th e  t r a p s .  These were supp o rted  ov er 
th e  t r a p s  by 12 .5  cm .-long  n a i l s  (20 penney) d r iv e n  th rough  each c o rn e r 
and in to  th e  s o i l ,  so  t h a t  th e  cover r e s te d  ab o u t 3 cm. from th e  ground. 
Each j a r  co n ta in ed  70 p e rc e n t a lc o h o l to  a  d ep th  o f  a b o u t 3 cm. V arso l 
was poured over th e  a lc o h o l s o lu t io n  to  form a  la y e r  o f  ab o u t 3 cm. to  
reduce  e v a p o ra tio n .
The t r a p s  were c o n tin u o u s ly  o p e ra ted  in  f ix e d  l o c a l i t i e s  in  th e  
f i e l d .  D uring n e a r ly  ev ery  sam pling p e r io d , 1 o r  more sam ples were 
l o s t  to  th e  experim ent due to  f lo o d in g  by r u n - o f f ,  farm ing  o p e ra t io n s , 
o r  d is tu rb a n c e  by th e  c a t t l e .  These l o s t  t r a p  c o l le c t io n s  were t r e a te d  
a s  m iss in g  d a ta  in  th e  s t a t i s t i c a l  a n a ly s i s .
T raps were n o t p la ce d  on o r  im m ediately  n ex t to  a n t  n e s ts ,  because 
th e  l a t t e r  were co n sid e red  e x tran eo u s  to  th e  h a b i ta t  o f  e p ig e a l a r th ro p o d s . 
I f  a n t s  b u i l t  a  n e s t  a d ja c e n t  to  a  p i t f a l l  t r a p  between c o l le c t in g  d a te s ,  
th e  sample was d iso a rd ed  and th e  t r a p  s i t e  r e lo c a te d  a  few m eters  away.
About ev ery  2 w eeks, th e  j a r s  t h a t  had been exposed in  th e  f i e l d  
were c o l le c te d  and re p la c e d  w ith  c lea n  j a r s  w ith  f r e s h  p r e s e r v a t iv e .  In  
th e  la b o ra to ry ,  specim ens were t r a n s f e r r e d  d i r e c t l y  to  la b e le d  v i a l s  con­
ta in in g  70 p e rc e n t a lc o h o l .
In  Experim ent 1 , p i t f a l l  t r a p  s i t e s  were r e f e r r e d  to  by 3 " d ig i t  
code num bers. The f i r s t  d i g i t  s ig n i f ie d  th e  tre a tm e n t.  A f i r s t  d i g i t  
o f  1 s ig n i f ie d  t h a t  th e  t r a p  s i t e  was lo c a te d  in  an  u n tre a te d  p a s tu r e .
A f i r s t  d i g i t  o f  2 s ig n i f i e d  t h a t  th e  t r a p  s i t e  was in  a  m ire x - t re a te d  
p a s tu r e .  The second 2 d i g i t s  were th e  numbered t r a p  s i t e s .  Thus, numbers 
101, 102, 103» . . l l 6 r e f e r r e d  to  t r a p  s i t e s  1 th rough  16 i n  th e  u n tre a te d  














D I R T  ROAD 104
101 BERMUDA &RASS PASTURES: UNTREATED |
t r e a t e d  i l i l
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U N T R E A T E D  *•
3 0 0  METERS (984 Ft) -
W EED Y
P A S T U R E S
F ig u re  1 . Map o f  S t .  G a b rie l E xperim ent S ta t io n  a r e a ,  showing d i s t r i ­
b u tio n  o f  Bermuda g ra s s  and weedy p a s tu r e s ,  hardwood s ta n d s , 
m ire x - t re a te d  and u n tre a te d  a r e a s ,  and  lo c a t io n s  o f  p i t f a l l  
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A —  A C T I V E  
I —  I N A C T I V E
F ig u re  2 ,
3 0 0  METERS (384  FT)
Ifep o f  S t .  G a b rie l Experim ent S ta t io n  a r e a ,  showing a c t iv e  
(A; and in a c t iv e  ( i )  S o le n o p s is  in v ic t a  n e s t s  p e r  h e c ta re  
in  v a r io u s  lo c a t io n s  20 days a f t e r  th e  m ire x -b a i t  a p p l ic a ­
t i o n  in  Experim ent 1 .
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F ig u re  3 .  ffep o f  a re a  so u th  o f  L o u is ian a  S ta te  U n iv e rs i ty  campus,


















3 0 0  METERS (*384 FT)
LOC A LITIES OF P I T F A L L  T R A P S  ♦
F ig u re  4 . Map o f  S t .  G a b rie l Experim ent S ta t io n  a r e a ,  showing m irex - 
t r e a t e d  (shaded) and u n tre a te d  (unshaded) a r e a s ,  s tu d y  p a s ­
tu r e s  ( la rg e  numbers) and lo c a t io n s  o f  p i t f a l l  t r a p s  (sm a ll 
num bers), Experim ent 2 .
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N
- 2 0 0  METERS ( f 5 6 F l )
F ig u re  5» Map o f  Ben Hur Phrm, showing m ir e x - t r e a te d  (shaded ) and
u n tre a te d  (unshaded) a r e a s ,  s tu d y  p a s tu r e s  ( la rg e  num bers) 
and lo o a t io n s  o f  p i t f a l l  t r a p s  (sm a ll numbers) Experim ent 2 .
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16 in  th e  m ire x - tre a te d  p a s tu r e s .  Two p i t f h . l l  t r a p s  were lo c a te d  a t  
each numbered s i t e  (F ig . l ) .
In  Experim ent 2 , p a s tu re s  and p i t f a l l  t r a p  s i t e s  were r e f e r r e d  to  
by 3 - d i g i t  code numbers. The f i r s t  d i g i t  r e f e r r e d  to  th e  tre a tm e n t.
The second d i g i t  was th e  p a s tu re  number. The th i r d  d i g i t  r e f e r r e d  to  
th e  t r a p  s i t e .  Thus, H i . . . 114 r e f e r r e d  to  t r a p  s i t e s  o f  p a s tu re  110, 
which was u n tr e a te d .  Numbers 2 1 1 .. .2 1 4  r e f e r r e d  to  p i t f a l l  t r a p  s i t e s  
o f  p a s tu re  210, which was t r e a te d  w ith  m ire x -b a it  (F ig s . 4  and 5)»
Sweep n e t  c o l l e c t io n s . Each sweep n e t  sample c o n s is te d  o f  120 sweeps 
w ith  a  canvas sweep n e t  2 2 .5  cm. in  d iam e te r a lo n g  a  t r a n s e c t  ab o u t 
100 m e te rs  lo n g . One sweep was ta k en  w ith  each s te p .  The n e t  was 
swung so a s  to  p e n e tr a te  th e  h e rb  la y e r  n e a r ly  to  th e  s o i l  s u r fa c e .
Each t r a n s e c t  was lo c a te d  in  a  d i f f e r e n t  p la c e  in  th e  p a s tu r e s  in  o rd e r  
to  d i s t r i b u t e  th e  sam ples. Sweep n e t  sam pling was done a l t e r n a t e l y  in  
t r e a te d  and u n tre a te d  p a s tu re s  and p a ire d  by tim e o f  d ay . A f te r  ta k in g  
a  sweeping sam ple, th e  c o n te n ts  o f  th e  canvas n e t  were shaken in to  a 
p l a s t i c  bag, which was s e a le d  and la b e le d .  The sam ples were ta k en  to  
th e  la b o ra to ry  w ith in  2 h ou rs  and f ro z e n .
Sam pling o f  c a t t l e  dung. Dung sam ples were observed  when dropped from 
c a t t l e .  A manure p a t  was s e le c te d  a s  a  sample i f  i t  ap p ea red  to  be n o r­
mal p h y s ic a l ly .  The d a te ,  tim e o f  day th a t  th e  p a t  was d ropped, gen­
e r a l  appearance  o f th e  cow ( e s p e c ia l ly  s iz e  and p ro b ab le  b reed  combi­
n a t io n ) ,  and th e  l o c a l i t y  were n o ted  on a  p ap er ta g .  The ta g  was a t ta c h e d  
b en ea th  a  m e ta l d is k  o f  a b o u t 5 cm. in  d ia m e te r . The d is k  was n a i le d  in to  
th e  ground o v er th e  ta g  on th e  w est s id e  o f  th e  dung p a t .  These d is k s  were 
l i d  caps o f  j a r s  used f o r  p i t f a l l  t r a p s .  They p ro te c te d  th e  ta g s ,  were
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n ev er d is tu rb e d  by c a t t l e ,  and were conspicuous and e a s i ly  r e lo c a te d .
By p la c in g  them on th e  w est s id e s  o f  p a t s ,  sample p a ts  were alw ays 
im m edia te ly  to  th e  e a s t  o f  d is k s  and th e re fo re  were n o t confused w ith  
o th e r  p a ts  t h a t  had been d e p o s ite d  in  c lo se  p ro x im ity  to  th e  sam ples.
The o b je c t iv e  was to  o b ta in  p a ire d  sam ples. O bserva tions were made 
and p a ts  s e le c te d  a l t e r n a t e l y  between t r e a te d  and u n tre a te d  a r e a s .  Thus, 
a  p a i r  c o n s is te d  o f  a  manure p a t  from a  m ire x - tre a  ted a re a  and 1 from a  
com parable u n tre a te d  a r e a .  Samples o f  a  p a i r  were c o l le c te d  u s u a lly  
w ith in  ab o u t an  hour o f  each  o th e r  from c a t t l e  o f  s im i la r  b reed  combi­
n a t io n  and s i z e ,  t h a t  had fe d  on th e  same ty p e  o f  fo ra g e . The develop ­
ment o f  immature horn  f l i e s ,  Ifaematobia i r r i t a n s  ( L .) ,  i n  dung i s  i n f l u ­
enced by th e  tim e o f  day (Kunz, e t  a l ,  1970) and th e  d i e t  o f  c a t t l e  
(Morgan and Graham 1966). W eather c o n d itio n s , ex posu re , sh ad in g , and 
any  o th e r  lo c a l  f a c to r s  t h a t  m ight have in f lu e n c e d  th e  m icroenvironm ents 
o f  th e  dung p a ts  were co n sid e red  when p a i r in g .
A f te r  a  p e r io d  o f  2 to  7 days o f  exposure in  th e  f i e l d ,  th e  sam ples 
o f  each p a i r  were c o l le c te d  w ith in  an  hour o f  each o th e r .  The tim e 
p e r io d s  f o r  exposure  o f  dung sam ples in  th e  f i e l d  were chosen because o f  
th e  s u c c e s s io n a l  n a tu re  o f  dung fau n a . D uring ab o u t th e  f i r s t  week 
a f t e r  d e p o s i t io n  by c a t t l e ,  th e  in s e c t s  t h a t  in h a b i t  dung a re  th ose  
t h a t  a r e  r e s t r i c t e d  to  dung b re e d in g , o r  have a  s tro n g  p re fe re n c e  f o r  i t .  
These dung-b reed ing  in s e c t s  in c lu d e  th e  immature s ta g e s  o f  horn  f l i e s ,  
a d u l t s  o f  which a r e  p a r a s i t i c  on c a t t l e .  Immature horn f l i e s  develop  
in  th e  dung to  th e  a d u l t  s ta g e  in  ab o u t 9 days in  summer, based on d a ta  
p u b lish e d  by McLintock and  Depner (195*0 and- by Bruce (1964). T h is 
f i r s t  s ta g e  i n  th e  decom position  o f  dung, l a s t i n g  a b o u t a  week, i s  r e ­
f e r r e d  to  by Mohr (1943) a s  th e  f i r s t  m ic ro s e ra i  s ta g e .  T h e re a f te r ,
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dung b eg in s  to  lo s e  i t s  i n t r i n s i c  c h a ra c te r  and becomes l i k e  most o th e r  
decay ing  p la n t  m a tte r .  A t t h i s  l a t e r  m ic ro s e ra i  s ta g e  i t  s e rv e s  p r i ­
m a rily  a s  a  h a b i t a t  f o r  g e n e ra l  scav en g ers  (Mohr 19^3)•
Each sample manure p a t  was l i f t e d  from th e  ground w ith  a  s p a tu la  
and p laced  in  a  p l a s t i c  bag , w hich was th en  s e a le d , la b e le d ,  and tak en  
to  th e  la b o ra to ry  and s to re d  in  a  f r e e z e r .
A t l a t e r  d a te s ,  th e  fro z e n  manure p a ts  were thawed and fragm ented 
i n  w a te r . The r e s u l t in g  l i q u i f i e d  m ix tu re  was washed th ro u g h  a  s e r i e s  
o f  s ie v e s .  The f i r s t ,  second , and th i r d  s ie v e s  were o f  l / 8 t h  in ch  h a rd ­
ware c lo th ,  s ta n d a rd  window sc re e n in g , and number 50 f in e  p l a s t i c  mesh.
T h is  p ro ced u re  r e s u l te d  in  c lea n  p la n t  p a r t i c l e s  and in s e c t  s p e c i­
mens s o r te d  in to  3 s iz e  c la s s e s .  T h is m a te r ia l  was s o r te d  th rough  to  
e x t r a c t  in s e c t  specim ens, which were p laced  in  la b e le d  v i a l s  c o n ta in in g  
70 % a lc o h o l  s o lu t io n ,  o r  K.A.A.D. (P e te rso n  19^9) i f  th e  sample co n ta in ed  
l a r v a l  specim ens.
N est c o u n ts . In  E xperim ent 1 , an  e v a lu a tio n  o f  th e  e f f e c t s  o f  th e  m irex  
a p p l ic a t io n  on S . in v ic ta  p o p u la tio n s  was made by co u n tin g  a c t iv e  and 
in a c t iv e  n e s ts  p e r  u n i t  a r e a .  These d a ta  on S . in v ic ta  p o p u la tio n s  
were supp lem en tary  to  p i t f a l l  t r a p  d a ta .  A reas o f  1 -h e c ta re  each were 
m easured o f f  u s in g  a  s t e e l  m e tr ic  ta p e .  In  each 1 -h e c ta re  a c r e ,  a  com plete 
su rv ey  o f  a c t i v e  and in a c t iv e  n e s ts  was made by s t r i k in g  n e s ts  w ith  a 
hammer. N ests were d e s ig n a te d  a s  a c t iv e  i f  a p p a re n tly  norm al w orker 
a n t s  were v i s i b l e ,  and in a c t iv e  i f  a n t s  cou ld  n o t be see n . I f  th e y  were 
o b v io u s ly  m orbid from th e  i n s e c t i c i d a l  tre a tm e n t,  th e  n e s t  was co n sid e red  
in a c t iv e ,  b u t few c a se s  o f  t h i s  were o b serv ed . D uring th e  a f te rn o o n , 
when te m p e ra tu re s  were h ig h , i t  was sometimes n e c e ssa ry  to  s t r i k e  
th e  n e s ts  s e v e ra l  tim es b e fo re  th e  a n t s  would respond .
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B a lt  s t a t i o n s . In  Experim ent 2 , b a i t  s t a t i o n s  were used to  sample a n t  
p o p u la tio n s  to  supplem ent th e  d a ta  on a n ts  from p i t f a l l  t r a p  c o l le c t io n s .  
B a i t  c a rd s  8 X 8 cm. were made o u t o f  cardboard  soaked in  soybean o i l .
A hundred o f  th e se  ca rd s  cou ld  be s tack ed  to g e th e r  in  a  p l a s t i c  p a i l  
and c a r r ie d  in  th e  f i e l d .  They were p laced  f l a t  on th e  ground so t h a t  
th e  a t t r a c t i v e  edges and s u r fa c e s  p re se n te d  to  p a t r o l l in g  a n ts  were 
m axim ized.
Unshaded b a i t  ca rd s  a t t r a c t e d  a n ts  in  th e  morning o r  when th e re  was 
heavy cloud  co v er. When su n sh in e  was i n te n s e , a n t s  were a t t r a c t e d  to  
shaded , b u t n o t to  unshaded b a i t s .  P eanut o i l  was found to  be a  b e t t e r  
a t t r a c t a n t  th an  th e  soybean o i l .  The p h ag o stim u lan t may be l o s t  from 
h ig h ly  r e f in e d  soybean o i l  (V inson, e t  a l .  1967).
I d e n t i f i c a t i o n  o f  specim ens. Once sam pling had begun, ta x a  were s e le c te d  
f o r  in c lu s io n  in  th e  s tu d y . In  g e n e ra l ,  th e  ta x a  s e le c te d  were th o se  con­
s id e re d  to  be p o t e n t i a l l y  im p o rtan t in  th e  a r th ro p o d  community o f  p a s tu r e s .  
I t  was a  m a tte r  o f  in d iv id u a l  judgem ent w hether o r  n o t a  taxon  was o f  
p o t e n t i a l  im portance in  th e  community. The r e l a t i v e  freq u en cy  o f  ta x a ,  
t h e i r  known o r  supposed tro p h ic  r e l a t io n s h ip s ,  and th e  s iz e s  o f  in d iv id u a ls  
was co n sid e red  in  making th e s e  judgem ents. A l i s t  o f  ta x a  i d e n t i f i e d  
from specim ens i s  shown in  T able 2 .
Most specim ens in c lu d e d  i n  th e  s tu d y  were de term ined  to  s p e c ie s .
A number o f  pooled  ta x a  ( i . £ . , s u p ra s p e c i f ic  c a te g o r ie s )  were in c lu d e d .
The pooled  ta x a  were th o se  in v o lv in g  s p e c ia l  problem s in  c o l le c t in g  o r 
i d e n t i f i c a t i o n .
In  id e n t i f y in g  a  s p e c ie s ,  a  t e n t a t i v e  i d e n t i f i c a t i o n  was u s u a l ly  
made by re fe re n c e  to  th e  l i t e r a t u r e .  A s e r i e s  o f  specim ens from d i f f e r ­
e n t  sam ples was th en  s e n t  to  a  s p e c i a l i s t  f o r  ex am in atio n . The r e s u l t  o f
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t h i s  p rocedu re  was a  re fe re n c e  c o l le c t io n  p e r ta in in g  to  th e  s tu d y .
D eterm in ing  f re q u e n c ie s  o f  ta x a  in  sam p les . I d e n t i f i c a t i o n s  were le a rn e d  
by means o f  th e  re fe re n c e  c o l l e c t io n .  I d e n t i f i c a t i o n s  and f re q u e n c ie s  o f  
ta x a  in  sam ples were d e term ined  in  th e  la b o ra to ry  in  th e  fo llo w in g  m anner: 
A s e r i e s  o f  p a r a l l e l  l i n e s  a b o u t 0 .5  cm. a p a r t  was e tch ed  in  th e  bottom  
o f  a  f l a t ,  r e c ta n g u la r  p l a s t i c  d is h  by means o f  a  n e e d le . Colored wax 
was rubbed in to  th e  e tch e d  l i n e s  to  make them more co nsp icuous. Using 
th e  e tch ed  l i n e s  a s  g u id e s , th e  d is h  was moved th ro u g h  th e  f i e l d  o f  a  
d i s s e c t in g  m icroscope and th e  specim ens o f  s e le c te d  ta x a  id e n t i f i e d  and 
co u n ted . C ounting was f a c i l i t a t e d  by means o f  two 9 - u n i t  la b o ra to ry  
c o u n te r s .*
*Clay-Adams, I n c . ,  New York, N.Y.
Table 2 , L i s t  o f  ta x a  id e n t i f i e d  from specim ens c o l le c te d  in  p a s tu re s
a t  S t .  G a b rie l and  Ben Hur phrm, L o u is ia n a , Summer, 19?2, 1973.
Taxon Common name
CHELOPQDA C entipedes
DIPLOPOM M illip e d es
ARANEAE S p id e rs
Lycosidae Wolf s p id e r s
Lycosa c a r o l in e n s is  W alkenaer 
Lycosa ra b ld a  W alkenaer 
Lycosa r i p a r i a  Hentz 
Lycosa h e llu o  W alkenaer 
S chlzocosa av id a  (W alkenaer)
P&rdosa d e l i c a tu la  G ertsch  and W allace 
Pardosa m ilv in a  Hentz 
P l r a ta  a lla p a h a e  G ertsch  
P lr o ta  sy lvanus Cham berlin and I v ie  
P i r a t a  a lach u u s  G ertsch  and W allace 
P i r a ta  sem inola G ertsch  and W allace 
P iz a ta  suwaneus G ertsch  
C lub ion idae  Sac s p id e r s
T zachelus d eceu tu s  (Banks)
E rig o n id ae
Eperigone t r i d e n ta t a  Emerton
GnaphosIdae Mouse s p id e r s
Z e lo te s  la e c u s  (B arrow s) ?








S a lt ic id a e
F e llen es  sp.
A raneidae
Neoscona sp .
A oanthepeira sp .
Singa sp .
COLLEMBOLA
O rchesella  sp .
Tomocerus sp .
ORTHOPTEEA
T e ttig o n iid a e
Conocephalus id s c la tu s  f a s c ia tu s  (LeGeer) 
G ry llid ae
G ry llus spp.
A crid idae
O rphu le lla  pa lidna  n a lid n a  (B urm eister) 
DERMAPTERA
E u b o re llia  an n u lip es  (Lucas) 
la b id u ra  r ip a r ia  ( i a l l a s )  
la b ia  ro tu n d a ta  Scudder*
Common name 
Lynx sp id e rs  




S hort-hom ed grasshoppers 
Earwigs
Ringlegged earwig 
S trip e d  earwig






T rlgono ty lus p u lch er Reuter 
Lygaeidae
B lis su s  I n s u la r is  Barber
Orthaea longulus (D allas) 
L ig y ro co ris  sp .
Pentatom idae
Oebalus pugnax ( F . )
Podlsus m acu llv en trls  (Say) 
E u sch lstu s  servus servus (Say) 
B usch lstu s  l c te r lc u s  (L .)  
HOMOPTERA 
C io ad e llid ae
Garneocephala f la v lp e s  (R iley ) 
E x ltanus e x lt lo s a  (U hler) 
G ram inella n ig r if ro n s  (Forbes) 
D raeculacephala spp. 
G h lo ro te ttlx  v l r l d l s  Van Duzee 
Membracidae
S p l s s i s t i l u s  fe s t ln u s  (Say) 
Cercopidae
P rosap la  b lc ln c ta  (Say) 
Fulgoroidea
Common name 
P lan t bugs
Chinch bug
S tin k  bugs 
Rice s t in k  bug 
Spined s o ld ie r  bug 
Brown s tin k  bug
Yellowheaded leafhopper 
Blackfaced leafhopper





Calosoma s a y l DeJean 
Stenom oiphus sp .
P te ro s t ic h u s  c h a lc i t e s  Say 
Iferpa lu s p en n sy lv an icu s  DeGeer 
P r o g a le r i t in a  le c o n te i  DeJean 
A n ig o d acty lu s  d u l c l c o l l i s  L aP erte  
G rataoan thus dub iu s  Beauvois 
G ic in d e ll id a e
Megacephala v i rg in !c a  I a t r e i l l e  
S ta p h y lin id a e  
P h llo n th u s  sp .
O xytelus sp .
H is te r id a e
P h e l i s t e r  haem orrous M arseul 
A n th ic id ae
lag asu g  Ylc lnMB ( la F e r te )  
A can th lnus g c i tu lu s  (LeConte) 
Rhizophagidae
Monotoma p ic ip e s  H erbst 
C ucujidae
A basverus r e c tu s  (LeConte)
Common name
Ground b e e t le s
T ig e r b e e t le s
Rove b e e t le s
H is te r  b e e t le s
A n t- lik e  flo w er b e e t le s
R o o t-ea tin g  b e e t le s
F la t  b a rk  b e e t le s
Table 2 (continued).
Taxon
COLEOFTERA (co n tin u ed )
C o c c in e llid a e
Scymnus lo e w il M ulsant 
C oleom egilla  m aculata  (DeGeer)
H yperaspis connectens (Thunberg)
Cyclodena sanguinea (L .)
Hlppodamla convergens G uerin -M enevllle  
Chrysom elidae
D la b ro tlc a  b a l te a ta  LeConte 
D la b ro tlc a  undeclm punctata  how ardl B arber 
Chaetoenema m inuta M elsheim er 
L o n g ita rsu s  sp .
S carab ae ld ae
P hyllophaga sp .
E uphoria  s e p u lc h r a l is  (F .)
E u e theo la  ru g ic e p s  LeConte 
Aphodius l iv id u s  (O liv ie r )
Aphodius h a em o rro id a lis  (L .)
Myrmecaphodius e x c a v a t ic o l l i s  (B lanchard ) 
A taen iu s  f l g u r a to r  Iferold 
A taen iu s  s p re tu lu s  (ifeldeman)
A taen iu s  p i c in i s  Iferold  
A taen iu s  p la te n s i s  (B lanchard )
A taen iu s  a p i c a l i s  H inton 
A taen iu s  I n t i g e r  H arold
Common name 
Lady b e e t le s
S p o tle s s  la d y  b e e t le  
Convergent la d y  b e e tle  
L eaf b e e t le s  
Banded cucumber b e e tle  
S p o tted  cucumber b e e tle  
F le a -b e e t le s
I I  I f
Sugarcane b e e t le
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Table 2 (c o n tin u e d ) , 
Taxon
COLEOPTERA ( con tinued  ) .  
S c o ly tid a e
Common name
B ark, w ood-boring, am brosia 
b e e t le s
B ig-headed f l i e s
X yleborinus sax e sen i (R atzeburg)
X yleborus a f f i n i s  E ich h o ff 
X yleborus le c o n te i  (H opkins)
C u rcu lio n id ae  W eevils
Sphenophorus o a rio su s  (O liv ie r )
Sphenophorus v en a tu s  subsp , v e s t i t u s  C h itten d en  
DIPTERA 
P ip u n cu lid ae
Tom osvaryella su b v ire sc e n s  (Loew)
Tom osvaryella c o q u l l l e t t i  (K e rte sz )
Tom osvaryella sp .
Syrphidae
M esograpta m arg inata  (Say)
S epsidae
S e p s is  b run n ip es  (M elander and S o u le r)
■ falaeosepsis i n s u l a r i s  (W ill is to n )
D olichopodidae 
A syndetus sp .
C hrysotus sp .
E phydridae Shore f l i e s
C eropsilopa  m e llip e s  ( C o q u il le t t )
L ep to p silo p a  a trim an a  (loew )
Flower f l i e s
B lack soavenger f l i e s
Long-legged f l i e s
Table 2 (continued).
Taxon
DIPTERA. (c o n tin u e d ) .
C hloropidae
H ip p e la te s  d is s id e n s  (Tucker) 
H ip p e la te s  p a r t ic e p s  (B ecker)
O sc in e lla  c a rb o n a ria  (Loew)
O lc e lla  trigram roa (Loew) 
M onochaetosc inella  n ig r i c o m is  (Loew) 
Muscidae
I&ematobia i r r i t a n s  ( L .)
Q r th e l l ia  o a e sa rio n  (Meigen) 
S arcophagldae
R avin ia lh e rm in ie r l  ( Robineau-De sv o id y ) 
R avin ia d e r e l l c t a  (W alker)
C a llip h o rid a e
Gochliomyia m a c e lla r ia  ( F . )
LEPIDOPTERA
Spodoptera fru g ip e rd a  ( j .E .  Sm ith) 
HYMENOPTERA.
Ichneum onidae
Diadegma p a t to n i  (Ashmead)
B raconidae
Ghelonus te aan u s  Gresson 
Rogas sp .
A p an te le s  sp .
Common name
Horn f l y  
F le sh  f l i e s
Blow f l i e s  
Secondary screwworm
Ih .l l  armyworm
Table 2 (continued),,
Taxon
HYMENOPTERA (c o n tin u e d ) .
C halcidae
S p ilo c h a lc is  h ir t i f e m o ra  (Ashmead) 
E ulophidae
E u p le c tru s  sp .
B e th y lid ae
D issom phalus sp 
D ry in id ae
Pseudogonatopus io w en sis  Fenton 
Neogonatopus mlmoides P e rk in s  




O lixon b a n k s ii  Brues 
M u til l id a e  
Form icidae 
Pseudomyrmina e
Pseudomyrmex p a l l id u s  (F . Sm ith) 
P onerinae
Hypoponera o p ac icep s  (Mayr)
Common name





Form icidae (c o n tin u e d ) .
Myrmicinae
Grema to g a s  t e r  ashm eadi Ife,yT 
C rem ato aaster c la r a  Mayr 
F h e id o le  f lo r id a n a  Emery 
L en to th o rax  schaumi Roger 
Monomorium minimum (Buckley)
Cyphomyxmex rim osus (S p in o la )
S o le n o p s ls  m o lesta  (Say)
S o le n o p s is  in v ic ta  Buren 
Form icinae
N y landerla  m e lan d eri a re n iv a g a  (W heeler) 
N y landeria  p a rv u la  (Mayr)
Ch.mnonotus p en n sy lv an lcu s  (DeGeer) 
Chmnonotus n e a r c t ic u s  Emery 
Gamponotus s a y i  Emery 
Gamponotus ( C o lo b p p sls) s p .
Common name
L i t t l e  b la ck  a n t  
T h ie f  a n t
Red im ported  f i r e  a n t
C arpen ter a n t
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P rocedures o f  Experim ent 1 (1972)
An a re a  o f  216 .6  h e c ta re s  (535 a c r e s )  was t r e a te d  w ith  an  a e r i a l  
a p p l ic a t io n  o f  4X m ire x -h a it  a t  a  r a t e  o f  1 .42  k ilog ram s (4 .2 6  grams A l) 
p e r  h e c ta r e .  T h is  was e q u iv a le n t  to  1 .25  pounds (0.00375 pounds A l) p e r  
a c r e .  The a p p l ic a t io n  was made w ith  an  AgCht a i r c r a f t  a p p ly in g  6 0 -fo o t 
sw aths, on th e  m orning o f  June 6 . The w eather was c le a r  and winds were 
0 to  1 4 .8  k ilo m e te rs  p e r  hour (0 to  8 m ile s  p e r  h o u r) from th e  so u th .
Flagmen guided  th e  a i r p la n e .  T re a te d  and u n tre a te d  a r e a s  a r e  shown in  
F ig u re s  1 and 2 .
Tw enty-seven days p r io r  to  th e  in s e c t i c id e  a p p l ic a t io n ,  68 p i t f a l l  
t r a p s  were i n s t a l l e d  in  th e  p a s tu r e s  in  th e  p a t te r n  shown in  F ig u re  1 .
In  each  numbered s i t e  (101-117 and 20 1 -2 1 7 ), 1 sq u are  h e c ta re  was measured 
o f f  and p i t f h . l l  t r a p s  i n s t a l l e d  ’50 m e te rs  from each  o f  2 c o m e rs  o f  th e  
sq u a re .
T h is  p a t te r n  was d ev ised  in  an  a tte m p t to  e s t a b l i s h  p a ire d  com pari­
so n s , because o f  th e  p a tch y  n a tu re  o f  th e  p a s tu re  h a b i t a t  a t  th e  beg inn ing  
o f  th e  ex p erim en t. C lose p a i r in g  seemed n e c e ssa ry  b ecau se , a s  shown by 
G reenslade  (1964), o a tch es  o f  e p ig e a l  a r th ro p o d s  v a ry  w ith  th e  d i f f i c u l t y  
o f  movement due to  d i f f e r e n t  p la n t  d e n s i t i e s  and o th e r  f e a tu r e s  o f  th e  
v e g e ta t io n  and ground s u r f a c e .  However, th ro u g h o u t th e  seaso n  th e  
p a t te r n s  o f  v e g e ta t io n  and lan d  use changed so t h a t  th e  p a i r in g  e f f e c t  
was l o s t .  T h e re fo re , th e  p i t f a l l  t r a p  sam ples were t r e a te d  a s  mndom 
sam ples.
P i t f a l l  t r a p  sam ples were c o l le c te d  19 and 10 days p r io r  to  the  
m ire x -b a i t  a p p l ic a t io n .  T h e re a f te r ,  sam ples from th e  t r a p s  were c o l le c te d  
ev ery  12 to  14 days d u rin g  th e  summer and  ev ery  14 to  18 days d u rin g  
Septem ber and O ctober.
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Between June 22 and June 25, i . e . , b eg inn ing  16 days a f t e r  th e  
m ire x -b a i t  a p p l ic a t io n ,  a  su rv ey  o f  th e  a c t i v e  and in a c t iv e  n e s ts  in  
in  th e  1-h e c ta r e  a re a s  was made.
Between J u ly  13 and 19, ! •£ •  beg inn ing  38 days a f t e r  th e  m irex - 
b a i t  a p p l ic a t io n ,  sweeping sam ples were ta k en  in  th e  t r e a te d  and un­
t r e a te d  p a s tu r e s .  Two to  6 p a ire d  sam ples were tak en  ev ery  1 to  2 days 
d u rin g  t h i s  p e r io d .
Between J u ly  18 and August 31, i . e . . ,  b eg inn ing  42. days a f t e r  th e  
m ire x -b a it  a p p l ic a t io n  sam ples o f  c a t t l e  dung p a ts  were ta k e n .
F o u rteen  sam ples o f  dung p a ts  were ta k en  a f t e r  6 days o f  ex p osu re .
F if te e n  sam ples were c o l le c te d  a f t e r  3 to  4 days o f  ex p o su re .
P rocedu res o f  Experim ent 2 (1973)
On Ife.y 29 and 30, and June 8 , a  t o t a l  o f  6 p a s tu r e s  o f  2 0 .3  h e c ta re s  
(50 a c r e s )  each were t r e a te d  w ith  2X m ire x -b a it  by means o f  a  je e p -  
mounted a p p l i c a to r .  The a p p l ic a to r  was c a l ib r a t e d  to  p u t o u t 2 .8  
k ilog ram s p e r  h e c ta re  (2 .5  pounds p e r  a c r e ) .  The r a t e  o f  th e  a c t iv e  
in g re d ie n ts  p e r  a c re  was th e  same a s  in  Experim ent 1 . By w eighing th e  
m a te r ia l  b e fo re  tre a tm e n t, and any  ex cess  in  th e  hopper a f t e r  tre a tm e n t, 
th e  a c tu a l  r a t e s  a p p lie d  to  each  p a s tu re  were c a lc u la te d .  These a re  
shown in  T able 3« The t r e a te d  and u n tre a te d  p a s tu re s  a r e  shown in  
F ig u re s  3 , 4 , and  5 .
P i t f e . l l  t r a p s  were i n s t a l l e d  100 m e te rs  tow ards th e  c e n te r  o f  th e  
p a s tu re  from th e  4  c o m e rs  o f  p a s tu r e s  100, 200, 110, 210, 120, and 220 
a t  S t .  G a b r ie l, and 130 and 230 a t  Ben Hur Fhrm. P i t f a l l  t r a p s  were p u t 
in  p a s tu re s  a t  S t .  G a b rie l 32 days b e fo re  th e  m ire x -b a it  a p p l ic a t io n ,  and 
c o l le c te d  22 days b e fo re  and 3 days a f t e r  th e  a p p l ic a t io n .  In  th e
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Table 3» T reatm ent o f  p a s tu re s  w ith  2X m ire x -h a it  w ith  jeep-m ounted 
a p p l ic a to r ,  showing p a s tu re s  t r e a te d ,  r a t e s  o f  a p p l ic a t io n ,  
and d a te s  o f  t re a tm e n ts .
I& stu re  Code 
Number
I&te o f  A p p lic a tio n  
(pounds o f  b a i t / a c r e )
Date o f  T reatm ent
200 2 .22 May 30
210 2 .7 9 May 30
220 3 .2 8 May 29
230 2 .6 0 m y  29
240 2 .0 4 m y  30
250 2 .4 6 June 8
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p a s tu r e s  a t  Ben Hur Flarm, p i t f a l l  t r a p s  were i n s t a l l e d  16 days b e fo re  
th e  m ire x -b a it  a p p l ic a t io n .  C o lle c tio n s  o f  sam ples were made 5 days 
b e fo re  and 10 days a f t e r  th e  a p p l ic a t io n .  D uring tfey and June, p i t f a l l  
t r a p  c o l le c t io n  d a te s  were I k  to  1? days a p a r t .  Specimens were in  poor 
c o n d itio n  a f t e r  t h a t  le n g th  o f  tim e in  th e  f i e l d .  T h e re a f te r ,  c o l le c t io n s  
were u s u a l ly  made a t  w eekly i n t e r v a l s .  C o lle c tio n  d a te s  a t  S t .  G ab rie l 
were d i f f e r e n t  from th o se  a t  Ben Hur Tbrm u n t i l  J u ly  15, a f t e r  which 
th e  c o l le c t in g  d a te s  f o r  a l l  p a s tu re s  were th e  same.
About l - §  months a f t e r  th e  m ire x -b a it  a p p l ic a t io n ,  a n t  p o p u la tio n s  
were sam pled by p la c in g  b a i t s  on th e  ground. In  each  o f  6 t r e a te d  p as­
tu r e s  and t h e i r  co rresp o n d in g  u n tre a te d  check p a s tu re s  b a i t s  were p la ce d  
10 m e te rs  a p a r t  in  a  t r a n s e c t  a c ro s s  th e  p a s tu r e .  Twenty to  25 b a i t s  
were p la c e d  i n  each  p a s tu re  and observed  a f t e r  a b o u t an  h o u r. The 
number o f  S o le n o p s is  in v ic ta  w orkers a t  each b a i t  was reco rd ed  a s  0 -1 0 , 
11- 5 0 , o r  more th a n  50 .
Between Septem ber 19 and 26 , i . £ . , a b o u t 3~§ months a f t e r  th e  m irex - 
b a i t  a p p l i c a t io n ,  b a i t s  were a g a in  p laced  in  3 t r e a te d  and  3 u n tre a te d  
p a s tu r e s .
B eginning  J u ly  26 in  th e  Ben Hur a re a  and A ugust 1 in  th e  S t .
G a b rie l a r e a ,  i . £ . , a b o u t 2 months a f t e r  th e  m ire x -b a it  a p p l ic a t io n ,  
sweep n e t  sam ples were ta k en  ev ery  2 to  6 days u n t i l  th e  end o f  A ugust.
On each  sam pling day , 2 to  7 p a i r s  o f  sam ples were ta k e n . Seventeen  
p a ire d  sam ples were ta k en  from th e  S t .  G a b rie l a re a  and 22 p a i r s  from 
th e  Ben Hur a r e a .
A lthough i t  would have been d e s ir e a b le  to  sample manure p a ts  in  
a l l  o f  th e  s tu d y  p a s tu re s  more o r  l e s s  s im u lta n eo u s ly  th ro u g h o u t th e  
sea so n , farm  p r a c t i c e s  ex tran eo u s  to  th e  experim ent d id  n o t p e rm it t h i s .
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The sam pling p rocedure  was th e re fo re  o p p o r tu n is t ic .
D uring June 1973« h igh  numbers o f  a d u l t  horn  f l i e s  were observed  
on c a t t l e  in  p a s tu re s  210 and 110. These p a s tu re s  were co n tiguous and 
horn  f l y  p o p u la tio n s  ap p eared  to  be e q u a lly  d i s t r ib u te d  o v er th e  c a t t l e  
o f  th e se  2 p a s tu r e s .  Both h e rd s  had a b o u t 50 c a t t l e  o f  mixed b reed s  and 
a g e s . N e ith e r  herd  had been t r e a te d  f o r  c o n tro l o f  horn f l i e s .  P i t f a l l  
t r a p  d a ta  and ground in s p e c t io n  o f  th e  a re a  showed t h a t  §j_ in v ic ta  popu­
l a t i o n s  had been g r e a t ly  reduced  in  p a s tu re  210, b u t were h ig h  in  110.
A tte n t io n  was devo ted  to  sam pling dung in  th e se  2 p a s tu re s  from 
June 21 u n t i l  J u ly  5* Dung p a ts  were c o l le c te d  a f t e r  95*5 to  149.5 
h o u rs  in  th e  f i e l d .
B eginning on J u ly  6, th e  c a t t l e  i n  p a s tu re s  110 and 210 were used in  
a  s tu d y  o f  i n s e c t i c id e s  e x tra n eo u s  to  th e  p re s e n t  s tu d y . T h e re a f te r ,  
sam pling  o f  dung p a ts  s h i f te d  to  o th e r  p a ire d  p a s tu r e s .  P a s tu re s  120 
and 220 were sampled from June 29 u n t i l  A ugust % ,  There was no fence  
betw een th e se  2 p a s tu re  a r e a s  and a  s in g le  h e rd  o f  c a t t l e  had ready  
a c c e s s  to  bo th  m ire x - t r e a te d  and u n tre a te d  p a s tu r e s .  A ll  c a t t l e  o f  
t h i s  h e rd  had a c c e s s  to  a  Z ip c id e*  c a t t l e  d u s t  bag, which co n ta in ed  
1 % coumaphor a s  an  a c t iv e  in g r e d ie n t .  The d u s t bag was lo c a te d  in  
p a s tu re  220 on June 1 by th e  owner o f  th e  o a t t l e  and was n o t 
removed d u rin g  th e  sam pling p e r io d . The p o p u la tio n s  o f  a d u l t  ho rn  f l i e s  
ap p ea red  u n ifo rm ly  low on c a t t l e  d u rin g  th e  ex p erim en t.
O c c a s io n a lly , th e  herd  was found to  be d i s t r ib u te d  betw een th e  t r e a te d  
and u n tre a te d  a r e a s ,  b u t more o f te n ,  c a t t l e  were congregated  in  e i t h e r  th e  
m ire x - t r e a te d  o r  in  th e  u n tre a te d  a r e a .  In  th e  l a t t e r  s i t u a t io n ,  a f t e r  a  
dung sample was observed  to  be d e fe c a te d  in  1 o f  th e  tre a tm e n t a r e a s ,  th e  
* F ra n k lin  l a b o r a to r i e s , D enver, C olorado.
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c a t t l e  were moved to  J.he o p p o s ite  tre a tm e n t a r e a ,  in  o rd e r  to  o b ta in  
p a ire d  dung sam ples.
Sample d a te s  were between June 29 and August 31 a nd were a t  i n t e r ­
v a ls  o f  1 to  32 d ay s, bu t most o f  th e  sam ples were tak en  in  August a t  
i n t e r v a l s  o f  1 to  6 d ay s . The i r r e g u l a r i t y  o f  sam pling d a te s  r e s u l te d  
from th e  d i f f i c u l t y  o f  m an ip u la tin g  th e  herd  so a s  to  g e t  a c c e p ta b le  
p a ire d  sam ples. The most f re q u e n t re a so n s  f o r  r e je c t i n g  dung p a ts  a s  
sam ples were d i f f e r e n c e s  between p a ire d  sam ples in  shad ing  o f  th e  p a t s ,  
d i f f e r e n c e s  in  s iz e s  o f  th e  p a t s ,  and d i f f e r e n c e s  in  s iz e s  and c o lo rs  
o f  c a t t l e .
E leven p a i r s  o f  sam ples were ta k e n . Dung sam ples in  p a s tu re s  120 
and 220 were c o lle c te d  a f t e r  l^ l2 .6  to  178.0  hours in  th e  f i e l d .
Sampling o f  dung p a ts  in  p a s tu re s  150 and 250 was conducted 
August 15 to  Septem ber 15 . Most o f  th e se  sam ples were tak en  a t  i n t e r ­
v a ls  o f  2 to  5 days d u rin g  th e  l a s t  2 weeks o f  A ugust. B a it  sam pling 
on Septem ber 19 showed th a t  S o le n o p s is  in v ic ta  p o p u la tio n s  were h ig h  
in  th e  t r e a te d  p a s tu re  (T able 8 ) .  Thus, th e  sam ples from p a s tu re s  
150 and 250 d id  no t p ro v id e  v a l id  com parisons o f  a r e a s  in h a b ite d  by 
S o len o p s is  in v ic ta  and a n t - f r e e  a r e a s ,  and were n o t in c lu d ed  in  th e  
ex p erim en t.
S t a t i s t i c a l  A n a ly sis  o f  Data
P i t f a l l  t r a p  sample d a ta  were an a ly zed  in  2 ways, ( l )  A n a ly sis  o f  
v a ria n c e  was computed f o r  33 a r th ro p o d  c a te g o r ie s  f o r  each c o l le c t in g  
p e r io d . (2) Data from sam ples c o l le c te d  over a  65-  to  70-day p e rio d  
fo llo w in g  th e  m ire x -b a it  tre a tm e n t in  each experim en t were analyzed
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by th e  same procedure  a s  ( l ) .  The r a t io n a le  f o r  combining d a ta  in  
t h i s  way was th a t  th e  lo n g e r th e  p i t f a l l  t r a p s  a re  l e f t  in  p la c e ,  th e  
h ig h e r  th e  numbers o f  specim ens caught in  them . The 65-  to  70-day 
p e r io d s  were th u s  co n sidered  a s  s in g le  sam pling p e r io d s .
A n a ly s is  o f  v a ria n c e  was computed f o r  s e le c te d  a r th ro p o d  c a te g o r ie s  
in  sweep n e t sam ples. Sample d a ta  o f  s e le c te d  in s e c t  c a te g o r ie s  in  dung 
p a t  sam ples were an a ly zed  by th e  p a ire d  t - t e s t .
RESULTS AND DISCUSSION 
Experim ent 1 , 1972
P i t f a l l  t r a p s . The mean numbers o f  specim ens o f  s e le c te d  a rth ro p o d  
c a te g o r ie s  c o l le c te d  i n  p i t f a l l  t r a p s  on each  c o l le c t in g  d a te  in  Appen­
d ix  l a b l e  1 , and graphed in  F ig u re s  6 th rough  18 . S p id e rs  and a n t s  were 
re p re se n te d  in  th e  sam ples by r e l a t i v e l y  h ig h  numbers o f  specim ens, and 
th u s  were concluded to  be th e  2 a r th ro p o d  groups o f  g r e a te s t  e c o lo g ic a l  
im portance  in  th e  e p ig e a l  community. The ta x a  in  sam ples from weedy 
p a s tu r e s  ap p eared  to  be e s s e n t i a l l y  th e  same a s  th o se  from Bermuda 
g ra s s  p a s tu r e s .
Among th e  d i f f e r e n t  c a te g o r ie s  o f  s p id e r s ,  s p e c ie s  o f  th e  I& rdosa 
d e l io a tu la - m ilv in a  complex, which range in  le n g th  from a b o u t 5 to  8 mm. 
were re p re s e n te d  by r e l a t i v e l y  h ig h  num bers. Two o th e r  s p id e r  c a te g o r ie s  
r e p re s e n te d  by h ig h  numbers o f  specim ens were u n id e n t i f ie d  Lycosidae 
4  to  8 mm. in  le n g th  and  u n id e n t i f ie d  s p id e r s .  S m alle r s p id e r s ,  v i z . , 
T rac h e lu s  d e ce p tu s  (B anks), P i r a t a  s p p . , and u n id e n t i f ie d  Lycosidae under 
4 mm. i n  le n g th  were l e s s  w e ll  r e p re s e n te d . T h e ir  p o p u la tio n s  were 
p ro b ab ly  more dense  th a n  t h e i r  numbers in d ic a te d .  Sm all an im a ls  ten d  
to  o ccu r in  d is p r o p o r t io n a te ly  low numbers in  r e l a t i o n  to  t h e i r  d e n s i t i e s  
because o f  r e l a t i v e l y  l e s s  m o b il i ty .  C onverse ly , la rg e  an im als  occur in  
d is p ro p o r t io n a te ly  h ig h e r  numbers (G reenslade  1964).
There were ap p ro x im a te ly  a s  many S . in v ic ta  w orkers a s  t o t a l  
A raneae in  p i t f a l l  t r a p s .  N y lan d erla  sp p . were th e  second most f r e q u e n t  
a n t  s p e c ie s  b u t were c o l le c te d  in  f a r  few er numbers th a n  S . i n v i c t a . 
S p e c ie s  o f  N y landerla  were n o t d i f f e r e n t i a t e d  because o f  th e  d i f f i c u l t  
taxonomy o f  th e  gen u s.
56
57
An am brosia  b e e t l e ,  X y lebo rinus sax e sen l ( ife tz e b u rg ) , was r e l a t i v e l y  
abundan t In  th e  sam ples. E a r ly  in  th e  s tu d y  i t  was assumed t h a t  th e se  
b e e t le s  were im p o rtan t members o f  th e  p a s tu re  community and e f f o r t s  
were made to  lo c a te  t h e i r  h o s t  p l a n t s .  Through correspondence w ith  
Wood (1972) i t  was le a rn e d  th a t  th e  b e e t l e s  were p ro b ab ly  m ig ran ts  
from nearb y  hardwood f o r e s t s .  They e v id e n t ly  d is p e r s e d  w id e ly , and may 
have been a t t r a c t e d  to  th e  chem icals in  th e  p i t f a l l  t r a p s .
A s n a i l  d if f e r e n c e  betw een tre a tm e n t a r e a s  (P <  0 ,0 5 ) in  numbers 
o f  sugarcane  b e e t l e s ,  E u e tb eo la  ru g ic e p s  (L eC onte), o ccu rred  between 
May 26 and June 6 (Appendix T able 1 and F ig u re  1 2 ) . O therw ise, th e re  
were no s ig n i f i c a n t  d i f f e r e n c e s  between tre a tm e n t a r e a s  in  numbers o f  
33 s e le c te d  ta x a  p r io r  to  t r e a tm e n t.  I t  was concluded th a t  th e  a r th r o ­
pod com m unities o f  b o th  tre a tm e n t a r e a s  were s im i la r .
F ollow ing  th e  m ir e x -b a i t  tre a tm e n t on June 6, th e re  was a  re d u c tio n  
in  th e  numbers o f  S o le n o p s is  in v ic ta  in  th e  t r e a te d  p a s tu re s  ( P < 0 .0 1 ) .
On June 19, tw elve  days a f t e r  th e  tre a tm e n t, th e re  was an  av erage  o f  
7 .9  S . in v ic ta  w orkers p e r  t r a p  from th e  u n tre a te d  a r e a s  and 1 .9  
p e r  t r a p  from th e  m ire x -b a i t  t r e a te d  a r e a s .  S im ila r  d i f f e r e n c e s  in  
numbers o f  S . in v ic ta  o ccu rred  betw een t r e a te d  and u n tre a te d  a r e a s  from 
June 19 th ro u g h  A ugust 23 . From A ugust 23 u n t i l  November 6 numbers o f  
S . in v ic ta  d id  n o t d i f f e r  s i g n i f i c a n t l y  between tre a tm e n t a r e a s .
Sam pling was d is c o n tin u e d  November 6 (F ig u re  1 8 ) .
Numbers o f  sac  s p id e r s ,  T rach e lu s  d ecep tu s  (B anks), were low er 
i n  m ire x - t re a te d  a r e a s  th a n  in  u n tre a te d  a r e a s  betw een June 6 and 19 
(P < 0 .0 5 )  (F ig u re  6 ) .  Between J u ly  1 and 13 , numbers o f  u n id e n t i f ie d  
Araneae were h ig h e r  (P<^0.05) i n  th e  m ire x - t re a te d  th a n  in  th e  u n tre a te d
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F ig u re  6 . Average numbers o f  (A) sac  s p id e r s ,  T rach e lu s  d ecep tu s  (B anks), and (B) w olf s p id e r s ,  Lycosa 
o a ro l in e n s is  W alkenaer p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m ire x - tre a te d  and u n tre a te d  




F ig u re  7» Average numbers o f  w o lf s p id e rs s  (A) Lycosa ra b id a  W alkenaer,
(B) Lycosa r lp a r i a - h e l lu o  complex, (C) S ch izocosa  a v ld a  
(W alkenaer)T~TdT~ I& rdosa d e l lc a tu la -m i lv ln a  complex, and (E) 
P i r a t a  s p p . , i n  p i t f a l l  t r a p s  from m ire x - t re a te d  and 
u n tre a te d  p a s tu re s  a t  S t .  G a b rie l Experim ent S ta t io n ,  










Mirex-treated Pastures —  - Untreated pastures






















   ' I  |  ""I .... .............. ...........T ................ . ~ 't
C - -=*■ CA C- O
F ig u re  8 . Average numbers o f  u n id e n t i f ie d  L ycosidae  betw een k  and 8 mm.
lo n g  p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from  m ir e x - t r e a te d  
and  u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l E xperim ent S ta t io n ,  







F ig u re  9« Average numbers o f  (A) u n id e n t i f ie d  Lycosidae under 4  mm.
lo n g  and (B) u n id e n t i f ie d  A ianeae p e r  c o l le c t in g  d a te  in  
p i t f a l l  t r a p s  from  m ire x - tre a te d  and  u n tre a te d  p a s tu r e s  a t  
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F ig u re  10 . Average numbers o f  c r i c k e t s :  (a ) G ry llu s  s p p . ,  ( b ) G ry llid a e
nymphs, and  (c) u n id e n t i f ie d  G ry ll id a e  a d u l t s  p e r  c o l le c t in g  
d a te  i n  p i t f a l l  t r a p s  from m ire x - t r e a te d  and u n tre a te d  p a s­
tu r e s  a t  S t .  G a b rie l Experim ent S ta t io n ,  L o u is ia n a , 1972.
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F ig u re  11. Average numbers o f  (A) s t r ip e d  ea rw ig s , L abidura  r l p a r i a  
( l& lla s )  and (B) r in g le g g e d  ea rw ig s , E u b o re ll ia  a n n u lip e s  
p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m ire x - tre a te d  
and u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l Experim ent S ta t io n ,  





F ig u re  12 . Average numbers o f  (A) f a l l  armyworms, Spodoptera f ru g ip e rd a  
( j .E .  S m ith ), (B) dung b e e t l e s ,  Aphodius l iv id u s  ( O l iv i e r ) ,
(C) a l l  A p h o d iin ae , and  (D) sugarcane b e e t l e s ,  E u th eo la  
ru g ic e p s  (LeConte) p e r  c o l le c t in g  d a te  in  p i t f b . l l  t r a p s  
from m ire x - t r e a te d  and u n tre a te d  p a s tu re s  a t  S t .  G ab rie l 
Experim ent S ta t io n ,  L o u is ia n a , 1972.
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F ig u re  13* Average numbers o f  (A) w e e v ils , Sphenophorus s p p . , (B) 
ground b e e t l e s ,  C arab id ae , and (Cj t i g e r  b e e t l e s ,  
M egacephala v irg in !o a  I a t r e i l l e  p e r  c o l le c t in g  d a te  in  
p i t f b . l l  t r a p s  from m ire x - t re a te d  and u n tre a te d  p a s tu re s  
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14. Average numbers o f  (A) am brosia  b e e t l e s ,  X .yleborinus sax e-  
s e n i  (E a tz e b u rg ) , and (B) ro v e  b e e t l e s ,  S ta p h y lin id a e , p e r  
c o l le c t in g  d a te  i n  p i t f a l l  t r a p s  from m ire x - t r e a te d  and 
u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l E xperim ent S ta t io n ,  
L o u is ia n a , 19?2.
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Figure 15* Average numbers o f a n t - l ik e  flow er b e e t le s ,  Vacusus v ic in u s  
( la F e r te )  p e r c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m irex- 
t r e a te d  and. u n tre a te d  p a s tu re s  a t  S t .  G ab rie l Experiment 




















F ig u re  16 . Average numbers o f  (A) r o o t - e a t in g  b e e t l e s ,  Monotonia p ic ip e s  
H e rb s t, and (B) f l a t  b a rk  b e e t l e s ,  A hasverus r e c tu s  (LeConte) 
p e r  c o l le c t in g  d a te  i n  p i t f a l l  t r a p s  from m ir e x - t r e a te d  and 
u n tre a te d  p a s tu re s  a t  S t .  G a b rie l Experim ent S ta t io n ,  
L o u is ia n a , 1972.
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Figure 17. Average numbers o f (A) m illip e d e s , Diplopoda, (b) cen tip ed es , 
Ghilopoda, (c) fungus a n ts ,  Cyphomyrmex rim osus (S p ino la)
(D) ponerine a n ts ,  Hypoponera opaclceps (tfe-yr), and (E) 
form icine a n ts ,  Nylanderia spp. p er c o lle c tin g  d a te  in  p i t ­
f a l l  tra p s  from m irex -trea ted  and u n tre a ted  p a s tu re s  a t  









F ig u re  18. Average numbers o f  re d  im ported  f i r e  a n t s ,  S o len o p s is
in v ic ta  B uren, p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from 
m ire x - t r e a te d  and u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l E x p e ri­
ment S ta t io n ,  L o u is ia n a , 1972.
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a r e a s  (F ig u re  9 ) .  Between A ugust 23 and O ctober 3 ,  u n id e n t i f ie d  Lycosldae 
4  to  8 mm. in  le n g th  o ccu rred  in  h ig h e r  numbers (P < 0 .0 5 )  in  sam ples from 
m ire x - t r e a te d  a r e a s  th an  from u n tre a te d  a r e a s  (F ig u re  8 ) .  These s h o r t -  
range changes were in te r p r e te d  a s  re sp o n ses  to  x a c to r s  t h a t  d i f f e r e d  be­
tween tre a tm e n t a r e a s .  The p o p u la tio n  eco logy  o f s p id e r s  may be com pli­
c a te d . S tu d ie s  by Breymeyer (1967) suggested  t h a t  in  a d d i t io n  to  being  
im p o rtan t p re d a to rs  o f  in s e c t s ,  e p ig e a l  s p id e r  s p e c ie s  p reyed  upon one 
a n o th e r  to  a  s u f f i c i e n t  deg ree  to  c o n s t i tu te  a  s ig n i f i c a n t  f a c to r  in  
c o n t r o l l in g  d e n s i t i e s .
P o p u la tio n s  o f  a n t - l i k e  f lo w er b e e t l e s ,  Vacusus v ic in u s  ( l a F e r t e ) , 
were s i g n i f i c a n t ly  h ig h e r  in  th e  m ire x - t re a te d  a r e a s  th an  in  u n tre a te d  
a re a s  ( P < 0 .05) between A ugust 9 and August 23 and between Septem ber 6 
and  Septem ber 20 (F ig u re  1 5 ) . No in fo rm a tio n  was found concern ing  t h e i r  
e c o lo g ic a l  r o le  in  p a s tu r e s .  One specim en was re p o r te d  a s  c o l le c te d  in  
o ld  c a t t l e  dung (W olco tt, 1936). Jfeny A n th ic id ae  a r e  a s s o c ia te d  w ith  
deoay ing  p la n t  m a tte r  (imms, 1964).
The numbers o f  C arabidae were s ig n i f i c a n t ly  h ig h e r  in  th e  m irex - 
t r e a te d  p a s tu re s  th a n  in  th e  u n tre a te d  p a s tu re s  (P<^0.05) between 
August 23 and Septem ber 6 and between Septem ber 20 and O ctober 3 
(F ig u re  1 3 ) . While s p e c ie s  o f  C arabidae c o l le c te d  d u rin g  th e  summer 
were sm a ll ground b e e t le s  o f  a b o u t 10 mm. in  le n g th , th o se  c o l le c te d  
in  sam ples in  l a t e  Septem ber and O ctober were m ostly  l a r g e r  b e e t le s  o f  
a b o u t 24 mm. in  le n g th , in c lu d in g  Calosoma s a y i  Be Jean  and P r o g a le r l t in a  
le c o n te i  D eJean. The h ig h e r  numbers o f  th e se  b e e t le s  in  t r e a te d  p a s tu re s  
i n  l a t e  summer and autumn may in d ic a te  t h a t  S . in v ic ta  p reyed  upon t h e i r  
eggs o r  immature s ta g e s  e a r l i e r  in  th e  summer.
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T here were s ig n i f ic a n t ly  few er am brosia b e e t l e s ,  X yleborlnus sax e - 
s e n i  (ffeitzeburg), in  th e  u n tre a te d  th an  in  th e  m ire x - tre a te d  a re a s  
(P < 0 .0 5 )  between August 23 and Septem ber 6 (F ig u re  1 4 ) . There were 
few er fo rm ic in e  a n t s ,  N y landeria  s p p .,  in  th e  t r e a te d  th an  in  th e  un­
t r e a te d  a re a s  (P-^ 0 .0 5 ) between Septem ber 6 and 20 (F ig u re  1 7 ) . There 
were few er dung b e e t l e s ,  Aphodius l iv id u s  (O liv ie r )  in  th e  t r e a te d  th an  
in  th e  u n tre a te d  a re a s  (P < 0 .0 5 )  between O ctober 3 and 21 (F ig u re  1 2 ) .
The r e s u l t s  o f  a n a ly z in g  combined d a ta  from June 19 to  August 23 
showed t h a t  numbers o f  w o lf s p id e r s  o f  th e  Lycosa r ip a r i a - h e l lu o  complex 
(F ig u re  7) and Vacusus v ic ln u s  (F ig u re  15) were h ig h e r  and numbers o f  
N y landeria  spp . low er (F ig u re  17) in  th e  m ire x - t re a te d  a r e a s  th an  in  
th e  u n tre a te d  a re a s  ( P < 0 .0 5 ) .
I t  was concluded on th e  b a s is  o f  p i t f h . l l  t r a p  sample d a ta  o f  E x p e ri­
ment 1 t h a t  th e  m ire x -b a it  a p p l ic a t io n  g r e a t ly  reduced  S . in v ic ta  numbers 
in  th e  t r e a te d  a re a  w ith in  2 weeks fo llo w in g  tre a tm e n t. The t r e a te d  
a re a  became re p o p u la te d  by h ig h  numbers o f  S . I n v ic ta  a b o u t 2 months 
a f t e r  t r e a tm e n t.  By a n a ly z in g  th e  d a ta  by sam pling p e r io d s , most o f  
which were o f  2 weeks d u ra t io n , i t  was re v e a le d  th a t  th e re  were s h o r t -  
range d i f f e r e n c e s  between tre a tm e n ts  in  d i f f e r e n t  components o f  th e  
s p id e r  community and in  c e r ta in  s p e c ie s  o f  b e e t l e s .  The l a t t e r  phenomena 
were in te r p r e te d  a s  re sp o n ses  o f  p o p u la tio n s  to  unknown tem porary  eco­
lo g ic a l  f a c to r s  o r  ad ju s tm en ts  o f  p o p u la tio n s  to  new c o n d itio n s  r e s u l t in g  
from th e  tre a tm e n t. Sam pling d a ta  combined f o r  a  70-day p e r io d  fo llo w in g  
tre a tm e n t re v e a le d  t h a t  th e re  were more w olf s p id e r s  o f  th e  Lycosa r i p a r i a -  
h e llu o  complex and Vacusus v ic in u s  p re s e n t  and few er S . in v ic ta  and 
N y landeria  spp . in  th e  t r e a te d  th an  in  th e  u n tre a te d  a r e a s .  The m ost 
pronounced e f f e c t  o f  th e  m irex  tre a tm e n t on th e  e p ig e a l a rth ro p o d
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community was th e  re d u c tio n  o f  numbers o f  S . i n v i c t a .
N est c o u n ts . O b serva tions on a c t iv e  and in a c t iv e  n e s ts  p e r  h e c ta re  con­
d u c ted  a b o u t 20 days a f t e r  th e  m ire x -b a it  a p p l ic a t io n  in  Experim ent 1 
re v e a le d  t h a t  th e re  was an  uneven re d u c tio n  in  a c t iv e  n e s ts  th ro u g h o u t 
th e  t r e a te d  a re a  (F ig u re  2 ) .  E ig h t o f  th e  1 -h e c ta re  a r e a s  sampled in  th e  
t r e a te d  a re a  had 6 o r  l e s s  a c t iv e  n e s ts  p e r  h e c ta re  and 4 o f  th e  p lo t s  had 
o v e r 25 a c t i v e  n e s t s ,  in d ic a t in g  t h a t  a f t e r  20 days th e  tre a tm e n t had n o t 
been u n ifo rm ly  e f f e c t iv e .  The av erag e  number o f  a c t iv e  n e s ts  p e r  h e c ta re  
was 13 .2  in  th e  t r e a te d  a re a  and 38 .2  in  th e  u n tre a te d  a r e a ,  A p p aren tly , 
e i t h e r  th e  a e r i a l  a p p l ic a t io n  was h ig h ly  uneven, o r  th e  e f f e c t  o f  th e  t r e a t '  
ment was d e lay ed  in  some p a r t s  o f  th e  t r e a te d  a r e a .
Sweep n e t  sam ples. T ab le  4 shows av erag e  numbers o f  s e le c te d  ta x a  in  18 
p a ire d  sweep n e t  sam ples tak en  J u ly  11 th rough  19 in  m ire x - tre a te d  and un­
t r e a te d  Bermuda g ra s s  p a s tu re s  a t  S t .  G ab rie l Experim ent S ta t io n .
There were h ig h e r  numbers o f  T rig o n o ty lu s  p u lc h e r  R eu ter a d u l t s  
in  th e  t r e a te d  th an  in  th e  u n tre a te d  a r e a s  (P < ^0 .05 ). T h is  p la n t  bug 
was th e  m ost f r e q u e n t s p e c ie s  i n  sweeping sam ples from Bermuda g ra s s  p a s­
t u r e s .  Numbers o f  f l e a - b e e t l e s , L o n g ita rsu s  s p . , were s i g n i f i c a n t ly  low er 
in  th e  m ire x - t r e a te d  th a n  in  th e  u n tre a te d  a r e a s  ( P ^ 0 . 05) .
Average numbers o f  s e le c te d  ta x a  in  4 p a ire d  sweep n e t  sam ples tak en  
J u ly  17 th ro u g h  19 in  weedy p a s tu r e s  a r e  shown in  T ab le  5 .  T h is  l im ite d  
number o f  sam ples was n o t t r e a te d  s t a t i s t i c a l l y .  In s p e c tio n  o f  th e  d a ta  
su g g e s ts  t h a t  T. p u lc h e r , a s  w e ll a s  th e  f i r s t  3 sp e c ie s  o f  le a fh o p p e rs  
l i s t e d  in  T ab les  4, and 5 p r e f e r r e d  Bermuda g ra s s  to  th e  v e g e ta t io n  
dom inant in  th e  weedy p a s tu r e s .
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Table 4 . Average numbers o f  c e r ta in  in s e c t  tax a  p e r  120 sweeps in  mirex- 
t r e a te d  and u n tre a te d  p a s tu r e s ,  Experim ent 1 , S t .  G a b rie l, 
L o u is ia n a , 1972. 1)
Taxon
T rig o n o ty lu s  p u lc h e r  R eu ter 
G ram inella  n lg r i f r o n s  (F orbes)
C am eocephala f la v lp e s  (R iley ) 
E x itan u s  e x i t io s a  (U hler)
D raecu lacep h a la  spp .
C h lo ro te t t ix  v i r i d i s  Van Duzee 
Delphacodes prop inqua (F ie b e r)  
S p i s s l s t i l u s  f e s t in u s  (Say) 
Chaetocnema m inuta M elsheim er
L o n g !ta rsu s  sp.
^  E ig h teen  p a ire d  com parisons.
* S ig n i f ic a n t  d i f f e r e n c e  (P -^ 0 ,0 5 ) .
U n trea ted T rea ted
237.7  * 352.2  *
72 .9 61 .7
62.3 69.5
47 .9 50 .9
14 .7 14.2
1 2 .4 8.1
2 .3 1 .6
4 .4 4 .7
36 .3 4 1 .4
17 .3 3.1
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T able 5» Average numbers o f  c e r ta in  in s e c t  ta x a  p e r  120 sweeps in  m irex - 
t r e a te d  and u n tre a te d  weedy p a s tu r e s ,  Experim ent 1 , St* G a b r ie l, 
L o u is ian a , 1972.
Taxon U n trea ted
T rlg o n o ty lu s  p u lc h e r
A d u lts  3*0
Nymphs 0
fem e o ce p h a la  f la v ip e s  0 .5
E x ltan u s  e x i t io s a  1 .5
G ram inella  n lg r i f r o n s  1 .5
D raecu lacep h a la  spp . 7 .75
C h lo ro te t t ix  v i r i d i s  18.75
P ro sap la  b ic in c ta  0
Delpto.codes p ropinqua 0
S p i s s i s t i l u s  f e s t ln u s  0 .25
D ia b ro tic a  b a l te a ta  0
D ia b ro tic a  undecim punctata  how ardi 0.25
Scymnus lo e w ii 3*75
Chaetocnema m lnuta 7 .0
L o n g ita rsu s  sp . 2 .75


















T able  6 . Average numbers o f  s e le c te d  in s e c t  ta x a  p e r  120 sweeps in
m ire x - t r e a te d  and u n tre a te d  Bermuda g ra s s  and weedy p a s tu r e s  
Experim ent 1 , S t .  G a b r ie l ,  L o u is ia n a , J u ly  17-19 and August 
21 -1 8 , 1972.
Taxon U n trea ted  T rea ted
T r ig o n o ty lu s  p u lc h e r
A d u lts  172.9  * 2 7 0 .4  *
Nymphs I 5.5  2jq,2
Cameo cepha l a  f la v ip e s  55.3  62 .0
E x ltan u s  e x i t io s a  53,6  45 . 1
G ram inella  n lg r i f r o n s  73,3  4 4 .4
Dm e c u la  cepha l a  spp . 12.1 15 .0
C h lo r o te t t ix  v i r i d l s  12,1 9.9
P ro sa p ia  b ic in c ta  0 .7  0 .5
D elphacodes prop inqua 2.8  1,5
■^Tw enty-six p a ire d  com parisons.
* S ig n i f ic a n t  d if f e r e n c e  ( P <:0 .0 5 )
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B aired  sweep n e t  sam ples ta k en  in  u n tre a te d  and m ire x - tre a te d  
Bermuda g ra s s  and weedy p a s tu re s  a t  S t .  G a b rie l on J u ly  11-19 , and on 
August 2 1 ,2 3 , and 28 were combined. The mean numbers o f  specim ens o f  
s e le c te d  ta x a  in  sam ples from t r e a te d  and u n tre a te d  p a s tu re s  a r e  shown 
in  T able  6 . Numbers o f  T . p u lc h e r  were h ig h e r  in  m ire x - t re a te d  th an  in  
u n tre a te d  p a s tu re s  ( P < 0 .0 5 ) .
The h ig h e r  numbers o f  T . p u lc h e r  in  m ire x - t r e a te d  p a s tu re s  th an  in  
u n tre a te d  p a s tu re s  may have been due to  th e  absence  o f  p re d a tio n  by S . 
i n v i c t a . The low er numbers o f  L o n g ita rsu s  sp . in  th e  m ire x - tre a te d  th a n  
in  th e  u n tre a te d  a r e a s  a r e  n o t u n d e rs to o d . S p e c ie s  o f  L o n g ita rsu s  a r e  
phytophagous (B la tc h le y  1921.? Horn I 889) .  I h s tu r e  weeds a r e  l i k e l y  to  be 
t h e i r  h o s t s .
Dung sam pling . The av erag e  numbers o f  specim ens o f  s e le c te d  in s e c t  
c a te g o r ie s  in  p a ire d  dung p a t  sam ples from m ire x - t re a te d  and u n tre a te d  
p a s tu re s  a r e  shown in  T able 7 . There were no s ig n i f i c a n t  d i f f e r e n c e s  
between tre a tm e n ts  in  f re q u e n c ie s  in  any  ca te g o ry  in  th e  dung p a ts  t h a t  
had been exposed 3 to  4  days in  th e  f i e l d .
I:: th e  5-d ay  exposed dung p a t s ,  th e  av erag e  number o f  ho rn  f l y  pupae 
was 8 .4  in  sam ples from th e  m ire x - t re a te d  p a s tu re s  compared to  3 -8  in  
sam ples from u n tre a te d  p a s tu re s  (P < -0 .0 5 ). C onverse ly , th e re  were few er 
aphodine b e e t l e s  in  p a ts  from m ire x - tre a te d  th a n  from u n tre a te d  p a s tu re s  
( p < 0 .0 5 ) .
The s p e c ie s  o f  A phodiinae c o l le c te d  in  c a t t l e  dung in  t h i s  s tu d y  
in c lu d e d  A phodlus h a em o rrh o ld a lis  (L .)  and 4  s p e c ie s  o f  A ta e n iu s :
A. p la te n s i s  (B lan ch a rd ), A. s p r e tu lu s  (Ehldem an), A. a p i c a l l s  H in ton , 
and A. i n t i g e r  H aro ld . Those c o l le c te d  in  p i t f a l l  t r a p s  in c lu d ed
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Myrmecaphodius e x o a v a t lc o l l i s  (B la n c h a rd ) , Aphodius l iv id u s  ( O l iv i e r ) , 
and 3 s p e c ie s  o f  A ta e n iu s8 A. f i g u r a to r  H aro ld , A. s p re tu lu s  (Haldem an), 
and A. p i c i n l s  H aro ld . Of th e  s p e c ie s  c o l le c te d  in  p i t f a l l  t r a p s ,  a l l  
b u t A. f i g u r a to r  and M. e x o a v a t ic o l l i s  a r e  known to  occur in  c a t t l e  dung 
(W oodruff 1974). Thus, th e re  were a t  l e a s t  7 s p e c ie s  o f  coprophagous 
A phodiinae in  th e  s tu d y  p a s tu r e s .
In  a t te m p tin g  to  le a r n  w hether th e  p re sen ce  o f  g r e a te r  numbers o f  
aphodine b e e t l e s  in f lu e n c e d  th e  re d u c tio n  o f  horn  f l y  pupae in  dung 
p a ts  from u n tre a te d  a r e a s ,  th e  n a tu r a l  h i s to r y  o f  th e se  b e e t le s  was con­
s id e r e d .  The coprophagous A phodiinae develop  w ith in  dung p a t s ,  r a th e r  
th an  bury  dung a s  do th e  S ca rab ae in ae  ( i f e l f f t e r  and Matthews 1966) .  The 
b e e t l e s  e n te r  th e  dung a  day o r  so a f t e r  i t  has been d e p o s ite d  by c a t t l e  
and rem ain  te m p o ra r ily  to  feed  and  in  some o ases o v ip o s i t .  Aphodine la rv a e  
d evelop  in  l a t e r  su c c e s s io n a l s ta g e s  o f  th e  dung a f t e r  most D ip te ra  imma- 
tu r e s  have com pleted t h e i r  developm ent and emerged a s  a d u l t s .
Under c e r t a in  c o n d it io n s , aphodine  b e e t le  a d u l t s  may in f lu e n c e  
p o p u la tio n s  o f  D ip te ra  in  dung. W olcott (1924, c i te d  by McLintock and 
Depner 1954) re p o r te d  t h a t  Aphodius l iv id u s  and A taen iu s  s te r c o r a to r  (F .)  
were so abundan t in  th e  d ry  seaso n  in  P u e rto  Rico t h a t  s u rv iv a l  o f  horn 
f l y  im m atures was im p a ired . L in d q u is t (1933) was o f  th e  op p in io n  t h a t  th e  
r id d l in g  o f  dung by th e s e  b e e t l e s  p ro b ab ly  h asten ed  d e s s ic a t io n ,  th u s  
cau s in g  u n fa v o ra b le  c o n d itio n s  f o r  developm ent o f  horn  f l y  im m atures.
Mohr (1943) concluded from o b s e rv a tio n s  o f  Aphodius d i s t i n c tu s  M ueller 
t h a t  th e  b e e t l e s  in te r f e r e d  w ith  th e  developm ent o f  dung-b reed ing  D ip te ra  
by in a d v e r te n t ly  b reak in g  up egg c lu s t e r s  o f  th e  f l i e s .  In  c o n t r a s t ,  
Poorbaugh, e t  a l .  (1971) s ta t e d  t h a t  in  C a l ifo rn ia  th e re  app eared  to  be 
l i t t l e  co m p e titio n  f o r  food and space in  c a t t l e  d ro p p in g s , and th a t
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p re d a tio n  was th e  most Im p o rtan t n a tu r a l  f a c to r  r e g u la t in g  p o p u la tio n s  
o f  f l i e s  t h a t  develop  in  dung.
S ince  in  th e  p re s e n t  s tu d y  th e  dung p a ts  were observed  when dropped 
and a g a in  when c o l le c te d ,  t h e i r  c o n d itio n  d u rin g  th e  p e rio d  in  which 
D ip te ra  develop  them was w e ll  known. A lthough th ey  were o f te n  r id d le d  by 
b e e t l e s ,  th e y  rem ained m o is t d u rin g  th e  f i r s t  4  d ay s . I t  i s  d o u b tfu l 
th a t  a c t i v i t i e s  such a s  th o se  m entioned by Mohr (o p . c i t . )  would have 
would have in f lu e n c e d  horn  f l y  p o p u la t io n s .
The re a so n s  f o r  low er numbers o f  A phodiinae in  dung p a ts  from th e  
m ire x - tre a te d  a r e a s  a r e  n o t known. Three p o s s i b i l i t i e s  were c o n sid e red , 
( l )  S u p p ressio n  o f  S . I n v ic ta  may have re le a s e d  a  n a tu r a l  enemy o f  1 o r  
more s p e c ie s  o f  A phodiinae from p re d a tio n  by th e  a n t .  M ajor govern ing  
f a c to r s  o f  1 s p e c ie s  o f  Aphodius i n  A u s t r a l ia  a r e  i n t e r s p e c i f i c  compe­
t i t i o n  between b e e t l e s ,  and m o r ta l i ty  o f  b e e t l e s  due to  a  s p e c ie s  o f  
fungus (Gam e 1966). Governing f a c to r s  o f  ap hod ines have a p p a re n tly  n o t 
been s tu d ie d  in  N orth A m erica, (2 ) One o r  more s p e c ie s  o f  aphodine 
b e e t le s  may have fe d  on th e  m ir e x - b a i t . (3 ) Aphodines may have scavenged
dead in s e c t s  k i l l e d  by m irex  and th u s  accum ulated  amounts to x ic  to  them­
s e lv e s .  Dung fe e d in g  in s e c t s  a r e  o f te n  omnivorous scav en g ers  and i t  i s  
p o s s ib le  t h a t  b e e t le s  cou ld  have e n te re d  n e s ts  and fe d  on m asses o f  a n ts  
k i l l e d  by m irex . The th i r d  p o s s i b i l i t y  seems most l i k e l y .
On 3 o ccas io n s  d u rin g  th e  s tu d y , S . in v ic ta  were observed  c a r ry in g  
pupae o r  la rv a e  o f  H. l r r i t a n s  from dung p a t s .  S . in v ic ta  w orkers were 
o f te n  found in  c o n c e n tra tio n s  u n d ern ea th  dung p a ts  t h a t  had been exposed 
f o r  a b o u t 5 days o r  more i n  u n tre a te d  p a s tu r e s .  I t  was common to  g e t  
s tu n g  by th e  a n t s  when sam pling th e s e  p a t s ,  a  f a c t  which su g g ested  t h a t  
th e  a n ts  were a tte m p tin g  to  p r o te c t  a  fav o red  food so u rc e .
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P re d a tio n  upon d u n g -in h a b itin g  D ip te ra  la rv a e  by S . in v ic ta  was 
re p o r te d  by Hays and Hays (1959)« P re d a tio n  on immature H. i r r i t a n s  
by a n t s  was re p o r te d  by Bruce ( 1 9 6 k )  in  T exas. Pogonomyrmex b a rb a tu s  
(F . S m ith ), P . o c c id e n ta l i s  C resson , E c ito n  coecium ( L a t r e i l l e ) ,  and 
Stigmatoma p a l l ip e s  Ifelderman were th e  a n t  s p e c ie s  o b served . The range 
o f  S . in v ic ta  ex ten d s to  a  l im ite d  p o r t io n  o f  Texas (B uren, e t  a l .  197*0 
and perh ap s f o r  t h i s  re a so n  th e  s p e c ie s  was n o t observed  by B ruce.
W heeler (1910, fo o tn o te , p .  512) c i te d  ev idence  t h a t  p re d a tio n  by a n t s  
su p p ressed  o u tb reak s  o f  dung-b reed ing  f l i e s  in  th e  P h il ip p in e  I s la n d s .  
Iau ren ce  (195*0 observed  a  s p e c ie s  o f  Myrmica c a r ry in g  f l y  maggots and 
a d u l t s  from c a t t l e  dung in  E ngland. W ilton  (1962-196*0 observed  a n ts  
p rey in g  upon f l y  la rv a e  i n  dog excrem ent in  Ifew aii. S ince  he observed  
t h i s  o n ly  once in  th e  course  o f  c o l le c t in g  130 sam ples, he concluded th a t  
a n t s  were n o t im p o rtan t in  c o n tr o l l in g  f l i e s  b reed in g  in  excrem ent.
Legner (1965) re p o r te d  t h a t  3 s p e c ie s  o f  a n t s ,  in c lu d in g  S . g em inata» 
ap p eared  to  be im p o rtan t p re d a to rs  o f  Musoa dom estica  L. b reed in g  in  
dung in  s ta b le s  i n  P u e rto  R ico .
In  summary, ev idence from th e  p re s e n t  s tu d y  and p u b lish e d  o b se rv a tio n s  
s tro n g ly  su g g es t t h a t  S . in v ic ta  in f lu e n c e d  th e  s ig n i f i c a n t  d if f e r e n c e  
between tre a tm e n ts  in  numbers o f  horn  f l y  pupae in  dung p a t s .
Table 7« Aveikge w eigh ts  and dim ensions o f  dung p a t s ,  and av erag e  numbers o f  specim ens o f  s e le c te d  in s e c t  
c a te g o r ie s  p e r  p a t  in  sam ples from m ire x - tre a te d  and u n tre a te d  p a tu re s  a t  S t ,  G ab rie l and Ben 
Hur Farm, L o u is ian a , E xperim ents 1 and 2 (1972 and 1973)*
B astu re  & Avg, Weight o f  Avg. D im ensions Ifaematobia S a rco - Aphodi- S ta p h y lin id a e  P h e l l s te r  
T reatm ent Dung F a ts  (g ins.) o f  Dung fa ts (C m .) i r r i t a n s  phagidae in a e  P h ilo n th u s  O thers haem orrous
1 (Dung p a ts  exposed in  f i e l d  3 -4  d ay s, Experim ent l )
U n tr. 1235.3 2 1 .3  X 2 6 .4 3.8  4 .4 4 6 ,6 1 .5 3 9 .^ 1 .9
M irex-T r. 1467.8 2 2 .4  X 2 6 .4 5 .5  8*4 22.3 3 .6 62 .9 2 .4
(Dung p a ts  exposed in  f i e l d  6 d ay s , Experim ent l )
U n tr. 784.8 2 0 .4  X 25 .0 3.8  *  3 .5 8,7  * 0 12.1 0.8
M irex-Tr. 661.4 16.1 X 20.1 8 .4  * 3 .5 1 .9  * 0 .4 4.1 1 .4
(Dung p a ts  exposed in  f i e l d  4 -7  d ay s , Experim ent 2)
110 (U n tr .) 642.0 22 .8  X 2 4 .8 7 .4  * 7 .2 2 6 ,3 3 .2 0 .7  * 3.1
210 (M irex) 951.2 22.2  X 24.1 3 6 .7  * 7.1 11.2 4 .8 15 .8  * 7 .2
120 (U n tr .) 1045.8 2 2 .4  X 25.1 1.8  3.5 5 .2 2.6 86,6 6.2
220 (M irex) 977.4 18 .6  X 28 .0 3.8  1.0 4 .6 3 .7 75.8 2.2
* S ig n i f ic a n t  d if f e r e n c e  ( P < 0 ,0 5 ) .
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Experiment 2
P i t f a l l  t r a p  sam pling . The av erag e  numbers o f  specim ens o f  s e le c te d  
a r th ro p o d  c a te g o r ie s  sampled i n  p i t f a l l  t r a p s  on each c o l le c t in g  d a te  in  
Experim ent 2 a re  shown in  Appendix Table 2 and graphed i n  F ig u re s  19 
th rough  31• S ince  c o l le c t in g  d a te s  a t  S t .  G a b rie l and Ben Hur Farm 
d i f f e r e d  p r io r  to  J u ly  15 and sample numbers from th e  l a t t e r  a r e a  were 
sm a ll, d a ta  from Ben Hur Farm were n o t graphed f o r  c o l le c t in g  d a te s  p r io r  
to  J u ly  15 . Numbers o f  Cyphomyrmex rim o su s , L abidura  r i p a r i a , and D ip lo - 
poda were n o t graphed because t h e i r  numbers were ex trem ely  sm a ll.
Between May 25 and June 1 th e re  were h ig h e r  numbers (P < 0 .0 5 )  o f  
u n id e n t i f ie d  Lycosidae o f  4 -8  mm. in  le n g th  in  th e  p a s tu re s  p lanned f o r  
m irex  tre a tm e n t compared to  th e  p a s tu re s  to  be l e f t  u n tre a te d  (F ig u re  2 1 ) . 
O therw ise no s ig n i f i c a n t  d i f f e r e n c e s  between p lanned  tre a tm e n t a r e a s  were 
d e te c te d .  I t  was concluded th a t  th e  e p ig e a l  a r th ro p o d  com m unities were 
g e n e ra l ly  uniform  in  th e  s tu d y  a r e a s  p r io r  to  th e  m irex tre a tm e n t.
S ta r t in g  w ith  th e  June 15 c o l le c t io n s ,  th e re  was a  s ig n i f i c a n t  
r e d u c tio n  o f  numbers o f  S . in v ic ta  in  p a s tu re s  a t  S t .  G a b rie l t h a t  had 
been t r e a te d  w ith  m irex  15 days p re v io u s ly  ( P < 0 .0 1 ) .  The numbers o f  S. 
in v ic ta  were s ig n i f i c a n t ly  h ig h e r  in  th e  u n tre a te d  p a s tu re s  th an  in  th e  
m ire x - t r e a te d  p a s tu r e s  th rough  th e  p o s t- tr e a tm e n t p e r io d  u n t i l  August 24, 
ex cep t in  sam ples c o l le c te d  June 22 and J u ly  6 a t  Ben Hur Farm. The 
numbers o f  sam ples c o l le c te d  th e  l a t t e r  2 d a te s  were e v id e n ta l ly  too  
sm all to  d e term ine  w hether o r  n o t d i f f e r e n c e s  observed  w ere s t a t i s t i c a l l y  
s i g n i f i c a n t .  P i t f a l l  sam ples a f t e r  August 24 in d ic a te d  t h a t  S . in v ic ta  
had re p o p u la te d  th e  m ire x - t r e a te d  a r e a s .
P i t f a l l  t r a p  d a ta  showed i s o la te d  in c re a s e s  in  s p id e r  c a te g o r ie s  
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F ig u re  19. Average numbers o f  (A) sac  s p id e r s ,  T rach e lu s  d e ce p tu s  
( B anks), and  w olf s p id e r s :  (b ) Lycosa ra b id a  W alkenaer 
(c) Lycosa r i p a r i a - h e l lu o  complex, and  (D) Lycosa c a ro lin -  
e n s is  W alkenaer p e r  c o l le c t in g  d a te  i n  p i t f a l l  t r a p s  from 
m ir e x - t r e a te d  and  u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l and 
























F ig u re  2 0 . A verage numbers o f  w o lf s p id e r s :  (A) P ira te , s p p . ,  (B)
B ardosa d e l ic a tu la - m i lv in a  complex, and (c )  S ch izocosa  
a v id a  (W a lk e n a e r)p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  
from m ire x - t r e a te d  and u n tre a te d  p a s tu re s  a t  S t .  G a b rie l 
and  Ben Hur F&rm, L o u is ia n a , 1973*
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F ig u re  21 Average numbers o f  u n id e n t i f ie d  Lycosidae between 4 and 8 mm. 
lo n g  p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m ire x - tre a te d  
and u n tre a te d  p a s tu r e s  a t  S t .  G a b rie l and Ben Hur Farm, 






















Mi rex- t r e a t e d  p a stu res  
U n t r e a / i e d  p a s t u r e s  —











p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m ire x - t r e a te d  and
F ig u re  22 . Average numbers o f  u n id e n t i f ie d  L ycosidae under 










F ig u re  23 . Average numbers o f  u n id e n t i f ie d  Araneae p e r  c o l le c t in g  
d a te  in  p i t f a l l  t r a p s  from m ire x - t r e a te d  and u n tre a te d  
p a s tu re s  a t  S t .  G a b rie l and Ben Hur Farm, L o u is ian a , 
1973.
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F ig u re  24 . Average numbers o f  (A) r in g le g g e d  ea rw ig s , E u b o re ll la  a n n u lip e s  
(L u cas), (B) c r i c k e t s ,  G ry llu s  s p p . , and (c) u n id e n t i f ie d  
G ry llid a e  a d u l t s  p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from 
m ire x - tre a te d  and u n tre a te d  p a s tu re s  a t  S t .  G a b rie l and Ben 





M i r e x - t r e a i e c J  p a s t u r e s  
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Figure 25 Average numbers o f  G ry llid a e  nymphs p e r  c o l le c t in g  d a te  in  
p i t f h . l l  t r a p s  from m ire x - tre a te d  and. u n tre a te d  p a s tu re s  a t  













M irex  t r e a t e d  p a s t u r e s  
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F ig u re  2 6 . Average numbers o f  (A) am brosia b e e t l e s ,  X yleborinus sax e sen i 
(R a tzeb u rg ), (B) rove b e e t l e s ,  S ta p h y lin id a e , (C) w eev ils , 
Sphenophorus s p p .,  (D) ground b e e t l e s ,  G arabidae, and (e ) 
t i g e r  b e e t l e s ,  M egacephala v i r g in lc a  I a t r e i l l e  p e r  c o l le c t in g  
d a te  in  p i t f a l l  t r a p s  from m ire x - tre a te d  and u n tre a te d  p a s tu re s  


















Mirex-treated pastures —  —
Untreated pastures
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F ig u re  27 . Average numbers o f  a n t - l i k e  f lo w er b e e t l e s ,  Vacusus v ic in u s  
( l a F e r te )  p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m irex - 
t r e a te d  and  u n tre a te d  p a s tu re s  a t  S t .  G a b rie l and Ben Hur 
Farm, L o u is ia n a , 1973.
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F ig u re  2 8 . Average numbers o f  (A) ro o t- fe e d in g  b e e t l e s ,  Monotoma 
p ic ip e s  H erb st, and (B) f l a t  b a rk  b e e t l e s ,  A hasverus 
r e c tu s  (LeConte) p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  
from m ire x - tre a te d  and u n tre a te d  p a s tu re s  a t  S t .  G a b rie l 
and Ben Hur Pbrm, L o u is ian a , 1973»
M irex -trea ted  p a s tu re s  ------









F ig u re  29 . Average numbers o f  (A) dung b e e t l e s ,  Aphodius l iv ld u s  
( O l iv i e r ) ,  (B) A phodiinae, (c) sugarcane b e e t l e s ,
Euetheola ru g icep s  (LeConte), (D) f a l l  armyworms, 
Spodoptera fru g lp e rd a  ( j .E .  Sm ith), and (E) cen tip ed es , 
Chilopoda p e r c o lle c tin g  d a te  in  p i t f a l l  t ra p s  from m irex- 
t r e a te d  and u n tre a ted  p a s tu re s  a t  S t ,  G abriel and Ben Hur 
Farm, L o u is ian a , 1973.
M ire x - tre a te d  P a s tu re s  




















F ig u re  3 0 . Average numbers o f  (A) p o n e rin e  a n t s ,  Hypoponera o p ac icep s  
(lfe.yr) and (B) fo rm ic in e  a n t s ,  N y landeria  sp p . p e r  c o l le c t ' 
in g  d a te  in  p i t f a l l  t r a p s  from m ir e x - t r e a te d  and u n tre a te d  
p a s tu r e s  a t  S t .  G a b rie l and Ben Hur Farm, L o u is ia n a , 1973•
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F ig u re  31• Average numbers o f  re d  im ported  f i r e  a n t s , S o le n o p s ls  I n v ic ta  
Buren, p e r  c o l le c t in g  d a te  in  p i t f a l l  t r a p s  from m ire x - t r e a te d  
and u n tre a te d  p a s tu re s  a t  S t .  G a b rie l and Ben Hur Farm, 





























M i r e x - t r e a t e d  p a s t u r e s
U n t r e a t e d  p a s t u r e s
15 24 1 8 15 22  30  6  16  20  1 10 17 24  1 17  26
Hay Ju n e  J u ly  A ugust Septem ber
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U n id e n tif ie d  Lycosidae l e s s  th an  4  mm. in  le n g th  were more numerous in  
m ire x - t r e a te d  a re a s  th a n  u n tre a te d  a r e a s  (P < 0 .0 5 )  i n  sam ples from June 
15 and August 24 (F ig u re  2 2 ) ,  Sac s p id e r s ,  T rach e lu s  d ecep tu s  (B anks), 
were in  h ig h e r  numbers ( P <r0 . 05) i n  sam ples c o l le c te d  from m ire x - t r e a te d  
a r e a s  th a n  in  th o se  from u n tre a te d  a re a s  on A ugust 1 and 2 4 . Sm all w olf 
s p id e r s ,  P i r a t a  s p p . , were in  h ig h e r  numbers (P < 0 .0 5 )  in  sam ples c o l le c te d  
from m ire x - t re a te d  a r e a s  th a n  in  sam ples from u n tre a te d  a r e a s  on Septem ber 
1 (F ig u re  2 0 ) .  Wolf s p id e r s ,  S ch izocosa  a v id a  (W alkenaer) and Lycosa 
r l p a r i a - h e l lu o  complex, were in  h ig h e r  numbers (P < 0 .0 5 )  in  sam ples col™ 
le c ie d  from u n tre a te d  a r e a s  th an  in  sam ples from m ire x - t r e a te d  a r e a s  on 
Septem ber 1 (F ig u re s  19 and 2 0 ) . Numbers o f  s p id e r s  o f  th e  I& rdosa d e l i -  
c a tu la -m ilv ln a  complex were h ig h e r  in  u n tre a te d  a r e a s  ( P < 0 .0 5 )  th a n  in  
m ire x - t r e a te d  a r e a s  in  sam ples c o l le c te d  Septem ber 26 (F ig u re  2 0 ) .
The r e s u l t s  o f  E xperim ents 1 and 2 a g re e  in  t h a t  components o f  th e  
e p ig e a l  s p id e r  community were o c c a s io n a lly  c o l le c te d  in  h ig h e r  numbers 
in  th e  m ire x - t re a te d  th a n  in  u n tre a te d  a r e a s  d u rin g  th e  summer m onths. 
V arious components o f  th e  s p id e r  community may have in c re a s e d  in  s p u r ts  
in  th e  t r e a te d  a re a s  due to  th e  absence  o f  S . i n v i c t a .  D uring Septem ber 
and O ctober, r e l a t i v e l y  low er numbers o f  c e r ta in  components o f  th e  e p ig e a l  
s p id e r  community were o c c a s io n a lly  c o l le c te d  in  m ire x - t r e a te d  a r e a s  in  
Experim ent 2 .  Some components o f  th e  s p id e r  community a p p ea r to  have 
ex p e rien ced  s h o r t- te rm  d e c re a se s  in  p o p u la tio n s , p o s s ib ly  due to  repopu­
l a t i o n  o f  th e  t r e a te d  a r e a s  by S . in v ic ta  o r  to  th e  accu m u la tio n  o f  m irex  
to  to x ic  l e v e l s  in  some s p id e r s .
H igher numbers (P ^O  .05 ) o f  Vacusus v ic in u s  were c o l le c te d  in  m irex - 
t r e a te d  th a n  in  u n tre a te d  a r e a s  on J u ly  15 and Septem ber 1 (F ig u re  2 4 ) .  
Lower numbers o f  A hasverus r e c tu s  (LeConte) ( P < 0 .05) were c o l le c te d  in
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m ire x - t re a te d  a r e a s  th a n  in  u n tre a te d  a r e a s  on August 10 and Septem ber 1 
(F ig u re  2 8 ) .
The r e s u l t s  o f  a n a ly z in g  combined d a ta  from June 15 to  August 2 k  
showed t h a t  th e re  were g e n e ra l ly  h ig h e r  numbers o f  T rach e lu s  d ecep tu s  
(Banks) (F ig u re  19) and C&rabidae (F ig u re  26) in  th e  m ire x - tre a te d  a r e a s  
th an  in  th e  u n tre a te d  a r e a s  (P <;0 .0 5 ) . An in c re a s e  in  C arabidae in  m irex - 
t r e a te d  a r e a s  compared to  u n tre a te d  a r e a s  was d e te c te d  in  c e r ta in  c o l l e c t ­
in g  p e r io d s  in  Experim ent 1 . An in c re a s e  in  T . .d ecep tu s  was n o t d e te c te d  
i n  E xperim ent 1 .
Lower numbers o f  N y landeria  sp p . (F ig u re  3 0 ) , o f  S ch izocosa  a v ld a  
(F ig u re  2 0 ) , G ry llu s  sp p . and u n id e n t i f ie d  G ry llid a e  (F ig u re  2 k \  X yle- 
b o rin u s  s a x e s e n i , S ta p h y lin id a e  (F ig u re  2 6 ) , and A phodiinae (F ig u re  29) 
were d e te c te d  in  m ire x - t r e a te d  a r e a s  th an  in  u n tre a te d  a r e a s  between June 
25 and A ugust 2 k  ( P < 0 ,0 5 ) .  R e la t iv e ly  few er numbers o f  th e se  ta x a  in  
m ir e x - t r e a te d  a r e a s  compared to  u n tre a te d  a r e a s  were n o t d e te c te d  in  
E xperim ent 1 , ex cep t t h a t  Aphodius l iv id u s  o ccu rred  in  s ig n i f i c a n t ly  
low er numbers in  p i t f a l l  t r a p s  c o l le c te d  O ctober 21 , and numbers o f  
A phodiinae were low er in  dung p a ts  exposed 6 days in  m ire x - t r e a te d  a r e a s  
th a n  in  com parable dung p a ts  from u n tre a te d  a r e a s .
The h ig h e r  numbers o f  T. d e ce p tu s  and C arabidae in  m ire x - t r e a te d  
p a s tu r e s  th a n  in  u n tre a te d  p a s tu r e s  may have been due to  th e  absence 
o f  c o m p e titio n  a n d /o r  p re d a tio n  by S . i n v i c t a . The low er numbers o f  
S ch izo co sa  a v id a . N y landeria  s p p . ,  X y lebo rinus s a x e s e n i, S ta p h y lin id a e , 
A p hod iinae , and G ry llid a e  may in d ic a te  t h a t  d e n s i t i e s  o f  th e s e  a r th ro p o d s  
were th in n e d  o u t by accu m u la tio n  o f  to x ic  l e v e l s  o f  m irex . i t  may be s ig ­
n i f i c a n t  t h a t  scav en g ers  and decom posers a r e  in c lu d e d  in  th e  l a s t  3 men­
tio n e d  taxonom ic g ro u p s .
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B a lt s t a t i o n  sam pling . In  sam pling a n t  p o p u la tio n s  by b a i t s  l ~ j  months 
a f t e r  th e  m ire x -b a it  tre a tm e n t,  a  sh a rp  d if f e r e n c e  was found between 
p o p u la tio n s  o f  S . in v ic ta  in  t r e a te d  and u n tre a te d  p a s tu r e s .  S uppression  
S . in v ic ta  was d r a s t i c  in  p a s tu r e s  200 , 210 , 220 , and 230 , ( t r e a te d )  
where 92 to  100 p e rc e n t o f  th e  b a i t s  a t t r a c t e d  few er th an  10 S . in v ic ta  
w ork ers , compared to  b a i t s  in  p a s tu re s  100 , 110 , 120 , and 130 , (u n tre a te d )  
where 62 to  100 p e rc e n t o f  th e  b a i t s  a t t r a c t e d  50 o r  more S . in v ic ta  
w o rk ers . In  p a s tu re  1*40 ( t r e a t e d ) ,  where b a i t s  were exposed to  f u l l  
s u n l ig h t ,  19 p e rc e n t o f  th e  b a i t s  a t t r a c t e d  l e s s  th an  10 a n ts  (T able 8 ) .
S u p p ressio n  o f S . in v ic ta  p o p u la tio n s  was l e s s  pronounced in  p a s tu re  
250, where 16 p e rc e n t o f  th e  b a i t s  a t t r a c t e d  more th an  50 a n t s .  S ince 
p i t f a l l  t r a p s  were n o t m ain ta in ed  in  t h i s  p a s tu r e ,  and n e s t  coun ts were 
n o t made, b a i t  sam ples p rov ided  th e  o n ly  d a ta  f o r  S . in v ic ta  p o p u la tio n s .
Most o f  th e  b a i t s  t h a t  a t t r a c t e d  S . in v ic ta  w orkers were a t  th e  n o r th  end 
o f  th e  p a s tu r e .  S ince  th e  m ire x -b a it  was a p p lie d  in  e a s t-w e s t  sw aths working 
tow ards th e  n o r th , th e  a p p l ic a to r  p ro b ab ly  p u t o u t l e s s  b a i t  a s  th e  amount 
o f  m a te r ia l  became low in  th e  hopper tow ards th e  end o f  th e  tre a tm e n t p ro ­
ced u re . The av erag e  r a t e ,  however, was 2 .4 6  pounds p e r  a c re  (T able 3)»
B a its  were s e t  o u t a b o u t 3 ~ i months a f t e r  th e  m irex  tre a tm e n t in  
3 t r e a te d  and 3 u n tre a te d  p a s tu r e s .  I t  was found t h a t  S . in v ic ta  popu­
la t i o n s  were low er in  t r e a te d  th an  in  u n tre a te d  a r e a s ,  b u t had in c re a se d  
d u rin g  th e  p o s t- t r e a tm e n t  p e r io d  (T able  8 ) .  S ix ty  to  66 p e rc e n t o f  th e  
b a i t s  in  th e  t r e a te d  p a s tu r e s  a t t r a c t e d  50 o r more S . in v ic t a  w orkers in  
ab o u t 1 h o u r, compared to  b a i t s  in  th e  u n tre a te d  p a s tu r e s ,  85 to  99 p e rc e n t 
o f  which a t t r a c t e d  50 or- more S . in v ic ta  w o rk ers .
Table 8 . P e rcen tag es  o f  b a i t  sam ples v i s i t e d  by 0 -1 0 , 11-50 , and 50+ S o len o p s is  in v ic ta  w orkers 
in  p a s tu re s  in  Experim ent 2 , S t .  G a b rie l and Ben Hur Fb,rm5 L o u is ian a .
J u ly  17-25 , 1973
U n trea ted  M ire x -tre a te d
P a s tu re s  f e s tu r e s
f& stu re  Number Nos. o f  S . in v ic ta a t  b a i t E& sture Number Nos, o f  S . in v ic ta a t  b a i t
0-10 11-50 50+ 0-10 11-50 50+
100 0 0 100 200 100 0 0
110 0 0 100 210 100 0 0
120 4 4 92 220 100 0 0
130 0 0 100 230 92 8 0
140 19 19 62 240 100 0 0
150 0 17 83 250 76 8 16
Septem ber 1<?-26, 1973
100 15 0 85 200 40 0 60
120 0 8 92 220 26 8 66
150 1 0 99 250 11 29 60
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S . In v ic ta  w orkers a t t r a c t e d  to  "baits In  t r e a te d  a r e a s  w ith  th e  
e x ce p tio n  o f  p a s tu re  250 tended  to  be sm a lle r  w orkers, w h ile  th o se  
v i s i t i n g  b a i t s  in  p a s tu re  250 and in  u n tre a te d  p a s tu re s  were o f  mixed 
s i z e s .  T h is  in d ic a te s  t h a t  a n t s  in  t r e a te d  p a s tu re s  3~ r months a f t e r  
th e  m ire x -b a it  a p p l ic a t io n  were g e n e ra l ly  members o f  in c ip ie n t  c o lo n ie s .
P a s tu re  250 con tinued  to  have h ig h e r  S . in v ic ta  p o p u la tio n s  th an  
o th e r  t r e a te d  p a s tu r e s .  E leven  p e rc e n t o f  th e  b a i t s  in  p a s tu re  250 were 
n o t v i s i t e d  by a n t s ,  w h ile  in  th e  o th e r  2 p a s tu re s  sampled 26 and 40 p e r ­
c e n t ,  r e s p e c t iv e ly ,  o f  th e  b a i t s  were n o t v i s i t e d .
Ant s p e c ie s  o th e r  th a n  S . I n v ic ta  were sometimes observed  to  v i s i t  
th e  b a i t s .  O b serva tions on th e se  a n t s  w ith  r e s p e c t  to  t h e i r  i n t e r - r e l a ­
t io n s h ip s  w ith  S . in v ic ta  a r e  re p o r te d  f u r th e r  on in  th e  p re s e n t  s tu d y .
Sweep n e t  sam ples. Average numbers o f  s e le c te d  a r th ro p o d  c a te g o r ie s  in  
p a ire d  sweep n e t  sam ples from m ire x - t re a te d  and u n tre a te d  Bermuda g ra s s  
p a s tu re s  a t  S t .  G ab rie l and Ben Hur Fh,rm a r e  shown in  T able  9 .
F ive c a te g o r ie s  were re p re se n te d  by s i g n i f i c a n t ly  h ig h e r  numbers in  
sam ples from th e  m ire x - tre a te d  p a s tu r e s  th an  in  sam ples from u n tre a te d  
p a s tu r e s .  There was an  av erag e  o f  6 .3  ch inch  bugs, B lis s u s  i n s u l a r i s  
B arber p e r  sample from th e  m ire x - t re a te d  p a s tu re s  compared to  2 .3  p e r  
sam ple from th e  u n tre a te d  p a s tu r e s  ( P < 0 .0 5 ) .  There was an  av e rag e  o f  
4 .7  b raco n id  wasps o f  th e  genus A p an te le s  in  sam ples from th e  m irex - 
t r e a te d  p a s tu r e s  compared to  1.25  p e r  sample from th e  u n tre a te d  p a s tu re s  
( P < 0 .0 1 ) .  These wasps a r e  p a r a s i t i c  on v a r io u s  s p e c ie s  o f  L ep id o p te ra , 
in c lu d in g  armyworms, Spodoptera f ru g ip e rd a  ( j .E .  Sm ith) (M uesebeck, e t  a l .  
1951)• The h ig h e r  numbers o f  th e s e  wasps in  m ire x - t r e a te d  a r e a s  may have 
been due to  g r e a te r  h o s t  a v a i l a b i l i t y .  However, no s ig n i f i c a n t  d i f f e r e n c e s  
betw een tre a tm e n ts  were d e te c te d  in  numbers o f  L ep id o p te ra  in  sweep n e t
Table 9» Average numbers o f  s e le c te d  a rth ro p o d  c a te g o r ie s  p e r  120
sweeps in  m ire x - t re a te d  and u n tre a te d  Bermuda g ra s s  p a s tu r e s ,  
Experim ent 2 , S t .  G a b rie l and Ben Hur Earm.
Taxon o r  c a te g o ry . U n trea ted  M irex -T r.
I& s tu re s  P a s tu re s
Conocephalus f a s c ia tu s  f a s c ia tu s  2 .8  4 .2
O ther g ra ssh o p p e rs  (M ostly Q rp h u le lla  0 .7  0 .8
p a lid n a  p a l id n a )
G rasshopper nymphs 37*1 42 .0
T r lg o n o ty lu s  p u lc h e r
a d u l t s  157.5 106.7
nymphs 190.3  140.2
B lis s u s  i n s u l a r i s  2 .3 *  6 .3 *
O rthaea lo n g u lu s  6 .6  5.2
L lg y ro co ru s  sp . 2 .7  4 .4
O eta lu s  pugnax 0 .5  0 .8
L eafhopper nymphs 118.2 113*8
C am eocephala  f la v ip e s  7 .1  9 .4
E x itan u s  e x i t io s a  4 4 .9  60.2
G ram inella  n ig r i f r o n s  140.8  133*5
D raecu la  cepha l a  sp p . 2 8 .4  2 1 .4
C h lo r o te t t ix  v i r i d i s  12 .9  9 .9
P ro sa p ia  b ic in c ta  3 .3  2 .2
F u lg o ro id ea  27 .5* 15 . 1*
S p i s s i s t i l u s  f e s t in u s  6 .7  5 .5
D ia b ro tic a  t a l t e a t a  0 .6  0 .8
D ia b ro tic a  undecim punctata  how ardi 0 .3  0 .5
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Table 9 (continued).
Taxon o r  c a te g o ry  U n trea ted  M irex-T r.
P a s tu re s  P a s tu re s
Chaetocnema m inuta 13 .2  1 9 .4
L o n g ita rsu s  sp . 1 .7  2.1
Scymnus lo e w ii 2 .4  3 .1
Ghelonus te m n u s  0.1  0.1
Piadegma u a t to n i  0 .4  0 .4
Rogas sp . 0 .7  0 .5
A p an te le s  sp p . 1 . 2** 4 .7 * *
S p l lo c h a lc is  h lr t i fe m o ra  0 .1  0 .2
E u p le c tru s  0 .2  0 .5
S o le n o p s ls  in v ic ta  3 .4  5 .6
N y lan d erla  spp . 0 .6  0 .0 6
Monomorium minimum 1 .7  0
Hypoponera o p ac icep s  0 . 1* 0*
D ry in id ae  0 .3 * *  0 .05**
U n id e n tif ie d  Hymenoptera 1 4 .3  15•3
M o n o ch ae to sc in e lla  n ig r i c o m is  22.1  1 8 .8
G eropsilopa  m e llin e s  20 .7  25 .9
L ep to p s ilo p a  a trim an a  2 .6  3 .1
Sarcophag idae  (M ostly  R av in ia  d e r e l i c t a )  6 .2 *  1 0 .1 *
M esograpta m arg ina ta  1 .6  1,1
P ip u n c u lid a e  0 .4 *  0 .9 *
Table 9 (continued).
Taxon o r  c a te g o ry  U n trea ted
P a s tu re s
U n id e n tife d  D ip te ra  22o ✓
(in c lu d e s  42# H ip p e la te s  spp . 
based  on 11 120-sweep sam ples)
L ep id o p te ra  la rv a e  5*8
A raneae 3 ^ .6
M irex-T r.





sam ples, n o r o f  Spodoptera f ru g ip e rd a  In  p i t f a l l  t r a p s .  Some s p e c ie s  o f  
A p an te le s  pupate  on p la n ts  (Swan and Bapp 1972) and i t  i s  p o s s ib le  t h a t  
in  t h i s  s ta g e  th e y  were s u s c e p t ib le  to  p re d a tio n  by S . in v ic ta  in  u n tre a te d  
p a s tu r e s .
There was an  av erag e  o f  10.1 S arcophagidae in  sam ples from m irex - 
t r e a te d  p a s tu re s  and 6 .2  p e r  sample from u n tre a te d  p a s tu re s  (P -^0 . 05) •
Most o f  th e se  were i d e n t i f i e d  a s  R av in la  d e r e l l c t a  (W alk er), a  s p e c ie s  
o f te n  observed  l a r v ip o s i t in g  on f r e s h  c a t t l e  m anure. No s ig n i f i c a n t  
d i f f e r e n c e s  between tre a tm e n ts  in  numbers o f  sa rco p h ag id  im m atures in  
dung p a ts  were d e te c te d .  T h is may have been because dung-b reed ing  s p e c ie s  
o f  t h i s  fam ily  ten d  to  pu p a te  o u ts id e  o f  th e  dung (Mohr 19^3)»
B ig-headed f l i e s ,  P ip u n c u lid a e , averaged  0 ,9 ^  p e r  sample from th e  
m ire x - t r e a te d  a r e a s  and O.36  p e r  sample from u n tre a te d  a r e a s  (P < -0 .0 5 ). 
S p ec ie s  o f  P ip u n cu lid ae  in c lu d e d  Tom osvaryella su b v ire sc e n s  (Loew)
T. c o q u i l l e t t i  (K e r te s z ) , and T om osvaryella sp . la rv a e  o f  T . s u b v ire s ­
cens p a r a s i t i z e  le a fh o p p e rs . P ip u n cu lid ae  pupate  on p la n ts  (Swan and 
Bapp 1972). S ince  no s ig n i f i c a n t  d i f f e r e n c e s  between tre a tm e n ts  in  th e  
numbers o f  5 o f  th e  m ost abundant s p e c ie s  o f  le a fh o p p e rs  were d e te c te d , 
i t  i s  u n l ik e ly  t h a t  d i f f e r e n c e s  in  h o s t  a v a i l a b i l i t y  in f lu e n c e d  p o p u la tio n s  
o f  P ip u n c u lid a e . I t  may be t h a t  S . in v ic t a  p reyed  on pupae o f  th e se  f l i e s  
in  th e  t r e a te d  a r e a s .
Three ta x a  were re p re se n te d  by s ig n i f i c a n t ly  h ig h e r  numbers in  sweep 
n e t  sam ples from u n tre a te d  a re a s  compared to  sam ples from m ire x - tre a te d  
a r e a s .  There were 27 .5  specim ens o f  F u lg o ro id ea  p e r  sample from u n tre a te d  
a r e a s  and 15.1 specim ens p e r  sample from m ire x - t re a te d  a r e a s  ( P ^ O .05) .
A n a tu r a l  enemy o f  F u lg o ro id ea  t h a t  i s  o r d in a r i ly  r e g u la te d  by S , in v ic ta  
may have in c re a s e d  in  th e  m ire x - t re a te d  a r e a s .
11?
There was an  av erag e  o f  0 .3  D ry in idae  p e r  sam ple from th e  u n tre a te d  
p a s tu re s  and 0 .0 6  p e r  sample from th e  m ire x - tre a te d  p a s tu re s  (PcO.0 1 ) .  S p ec ie s  
t e n t a t i v e l y  i d e n t i f i e d  from th e s e  p a s tu re s  were Pseudogonatopus io w en sis  
F en ton , Neogonatopus mimoides P e rk in s , Neogonatopus h runnescens P e rk in s , 
Neogonatopus sp . and Gonatopus sp . No a u th o r i ty  was a v a i la b le  to  con­
firm  i d e n t i f i c a t i o n s  o f  D ry in id ae , and th e  fa m ily  i s  in  need o f  r e v is io n  
(Evans 197*0 • D ry in id ae  t h a t  have been s tu d ie d  p a r a s i t i z e  C ic a d e l l id a e , 
F u lg o ro id e a , o r  Membracidae (B o rro r and DeLong 1971)• P o s s ib ly  th e  
g r e a te r  a v a i l a b i l i t y  o f  h o s ts  r e s u l te d  in  more D ry in id ae  i n  th e  m irex - 
t r e a te d  p a s tu r e s .
Hypoponera o p aclceps Jfe-yr, a  p o n e rin e  a n t ,  o ccu rred  in  low er numbers 
(P < 0 .0 5 )  in  sweep n e t  sam ples from th e  m ire x - t re a te d  p a s tu r e s  compared 
to  sam ples from th e  u n tre a te d  p a s tu r e s .  Monomorium minimum (Buckley) 
o ccu rred  i n  sam ples from  u n tre a te d  a r e a s ,  b u t were a b se n t in  sam ples 
from m ire x - t re a te d  a r e a s .  A lthough th e  d if f e r e n c e  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  th e  absence  o f  t h i s  a n t  from th e  sam ples from th e  t r e a te d  
a r e a s  su g g e s ts  t h a t  th e  e f f e c t s  o f  m ire x -b a it  a p p l ic a t io n s  on p o p u la tio n s  
o f  th e  a n t  should  be in v e s t ig a te d  u s in g  a  d i f f e r e n t  te ch n iq u e  th an  
sweeping t r a n s e c t s .  Sweep n e t  sam ples re v e a le d  no s ig n i f i c a n t  d if f e r e n c e  
in  numbers o f  S . in v ic ta  n o r N ylanderla  spp . between tre a tm e n ts .  Most o f  
th e  specim ens o f  S . in v ic ta  were sm a ll w ork ers . C lu s te r s  o f  sm all w orkers 
o f  in c ip ie n t  c o lo n ie s  p ro b ab ly  b ia se d  th e  sam ples. I t  was concluded on 
th e  b a s is  o f  d a ta  from p i t f a l l  t r a p s ,  b a i t  s t a t i o n s ,  n e s t  c o u n ts , and 
sweep n e t  t r a n s e c t s  t h a t  th e  l a t t e r  te ch n iq u e  y ie ld e d  b ia se d  sam ples o f  
a n t  p o p u la tio n s , and p ro b ab ly  shou ld  n o t be employed in  sam pling s o c ia l  
in s e c t s .
None o f  th e  p re d a to r  p o p u la tio n s  i n  th e  h e rb  la y e r  were found to
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In c re a se  in  th e  absence  o f  S . i n v i c t a . A long -h o rn ed  g ra ssh o p p e r, 
Conocephalus f a s c ia  tu s  f a s c ia tu s  (DeGeer), which p rey s  upon v a r io u s  i n ­
s e c t s  and  t h e i r  eggs (N ilakhe 197^); & la d y  b e e t l e ,  Scymnus lo e w ii Mul- 
s a n t ;  and Araneae were r e l a t i v e l y  f re q u e n t in  bo th  t r e a te d  and u n tre a te d  
a r e a s .  The most common genera  o f  Araneae o f  th e  h e rb  la y e r  were Misumenops 
(T h o m isid ae), Qxyopes (Cbcyopidae), P e lle n e s  ( S a l t i c i d a e ) , N eoscona, 
A c a n th e p e ira , and Slnga (A ra n e id ae ). S e v e ra l s p e c ie s  o f  la d y  b e e t le s  
and o th e r  p re d a to rs  were i d e n t i f i e d  (T able 2 ) b u t t h e i r  f re q u e n c ie s  i n  
t r e a te d  and u n tre a te d  a r e a s  were low. Thus, S . in v ic ta  a p p a re n t ly  d id  
n o t in f lu e n c e  p o p u la tio n s  o f  p re d a to r s  o f  th e  h e rb  la y e r  community.
Dung p a t  sam ples. The numbers o f  s e le c te d  in s e c t  c a te g o r ie s  i n  manure 
sam ples from m ire x - t r e a te d  and u n tre a te d  p a s tu re s  a r e  shown in  Table 7 .
In  sam ples from p a s tu re s  110 and 210 in  June , th e  av erag e  number o f  horn  
f l y  pupae was 5 tim es h ig h e r  in  sam ples from th e  t r e a te d  p a s tu r e s  th a n  
from th e  u n tre a te d  p a s tu r e s  (P < 0 » 0 5 ) . The av erag e  number o f  S taphy- 
l in id a e  o th e r  th an  P h ilo n th u s  sp . was 15 tim es  g r e a te r  i n  th e  t r e a te d  
th a n  i n  th e  u n tre a te d  p a s tu re s  ( P < 0 .0 5 ) .  Q xytelus was f r e q u e n t ,  b u t o th e r  
genera  may have been re p re se n te d  in  th e  poo led  c a te g o ry  o f  S ta p h y lin id a e .
I t  i s  p ro b ab le  t h a t  th e  h ig h  d e n s i t i e s  o f  ho rn  f l y  pupae b rough t 
a b o u t th e  re c ru itm e n t o f  la rg e  numbers o f  S . in v ic ta  w orkers to  dung 
p a t s  i n  th e  u n tre a te d  a r e a s ,  r e s u l t i n g  i n  p re d a tio n  upon S ta p h y lin id a e  
a s  w e ll a s  on th e  f l y  pupae.
No s ig n i f i c a n t  re d u c tio n  in  A phodiinae in  dung p a ts  from th e  m irex - 
t r e a te d  a r e a s  was d e te c te d ,  a lth o u g h  few er numbers o f  th e  fa m ily  were 
c o l le c te d  in  p i t f a l l  t r a p s .
There were no s ig n i f i c a n t  d i f f e r e n c e s  d e te c te d  in  numbers o f  in s e c t s  
o f  an y  o f  th e  s e le c te d  c a te g o r ie s  i n  dung sam ples from p a s tu r e s  120 and
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220 which were sampled from June 29 to  August 31• The o a t t l e  in  th e se  
p a s tu re s  had a c c e ss  to  a  d u s t  bag , and a d u l t  horn f l y  p o p u la tio n s  were 
un ifo rm ly  low .
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F ie ld  O b serv a tio n s  o f  Ant B ehavior
F ie ld  o b se rv a tio n s  o f  th e  a c t i v i t i e s  o f  a n t s  and t h e i r  r e la t io n s h ip s  
w ith  each  o th e r  and w ith  o th e r  in s e c t s  were made i n  an  a t te m p t to  b e t t e r  
un d ers tan d  sample d a ta .
P re d a to ry  a c t i v i t y  o f  S . i n v i c t a . The fo llo w in g  o b se rv a tio n s  were made 
in  th e  a f te rn o o n  o f  A ugust 16, 1972, d u rin g  a  2 -h o u r p e r io d .
A sc a ra b  b e e t le  la r v a ,  D lp lo ta x is  sp . ( le n g th  12 mm.) was exposed on 
th e  s o i l  s u rfa c e  near a n e s t  o f  S . in v ic ta , Cfrie S. in v ic ta  w orker en­
co u n tered  th e  la rv a  and s tu n g  i t .  Two o th e r  a n t s  encoun tered  th e  la rv a  
and a l s o  a t ta c k e d  i t .  The movements o f  th e  la rv a  were a t  f i r s t  v io le n t ,  
b u t became fe e b le  w ith in  3 m in u te s . The 3 a n ts  s t a r t e d  to  d rag  th e  la rv a  
tow ards th e  n e s t  over t a r e  s o i l  a t  th e  r a t e  o f  a b o u t 1 cm. p e r  m in u te .
The a c t i v i t y  o f  th e  a n ts  was u n o rg an ized , and o c c a s io n a lly  1 o r  2 o f  
th e  a n t s  would clim b on th e  la rv a  and ex p lo re  i t .  In  such in s ta n c e s ,  a  
s in g le  w orker a n t  was a b le  to  d rag  th e  la rv a  w ith  th e  2 a n t s  mounted on 
I t .
A geom etrid  la rv a  was observed  on ta r e  s o i l  n e a r  th e  n e s t .  Each tim e 
an  a n t  encoun tered  i t ,  i t  f l ip p e d  away. One a n t  s e iz e d  i t  and s tu n g  i t .  
Three o th e r  a n ts  t h a t  happened to  a r r i v e  jo in e d  th e  a t t a c k .  They began 
to  d rag  th e  la rv a  tow ards th e  n e s t .  I t s  movements were v io le n t ,  b u t 
soon became f e e b le .
A sm a ll g reen  a d u l t  le a fh o p p e r  t h a t  was r e s t in g  on b a re  s o i l  was 
s e iz e d  by a n  a n t  and dragged to  th e  n e s t .
A c a t e r p i l l a r  9 mm. in  le n g th  was d isco v e re d  im m obilized a p p a re n tly  by 
an  a n t  s t i n g ,  a lth o u g h  no a n t  was n e a r  i t .  About 50  cm. away a  column o f  
9 S . in v ic t a  w orkers was moving d i r e c t l y  tow ards th e  c a t e r p i l l a r .  Upon
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a r r iv in g  a t  th e  c a t e r p i l l a r ,  5 a n ts  "began to  d rag  i t  i n  th e  d i r e c t io n  from 
which th e y  had come (undoub ted ly , th e  n e s t ) .  The o th e r  k  a n t s  wandered o f f .  
The g ra s s  made i t  d i f f i c u l t  f o r  th e  a n t s  to  d rag  th e  c a t e r p i l l a r .  They moved 
a t  a  r a t e  o f  a b o u t 3 cm* p e r  m inu te .
Near a dung p a t ,  1 a n t  was c a r ry in g  an  e ly t ro n  o f  an  aphodine b e e t l e .  
M inutes l a t e r ,  3 a n ts  came from th e  same d i r e c t io n  w ith  a  dead aphodine 
which had i t s  w ings removed. A b e e t l e ,  Sphaeridium  sp . (H y d ro p h ilid ae ) 
was observed  r e s t in g  on a  dung p a t  w ith  i t s  w ings ex tended , w h ile  a  w orker
a n t  was w andering on th e  same p a t .  The a n t  enco u n te red  th e  b e e t le  and
a tte m p ted  to  s e iz e  and s t in g  i t .  The b e e t le  q u ic k ly  low ered i t s  w ings.
The a n t  a g a in  a tte m p ted  to  s t in g  i t ,  b u t th e  s t in g  a p p a re n tly  d id  n o t 
p ie rc e  th e  c u t i c l e .  The a n t  wandered o f f  to  a n o th e r  a r e a .  The b e e t le  th e n  
began to  burrow in to  th e  dung.
Three a n t s  were observed  a t ta c k in g  a  c r ic k e t  nymph, which attem pted , to  
escape by burrow ing in to  th e  s o i l .  For s e v e ra l  m inutes th e  a n t s  s tru g g le d
u n t i l  th e y  had p u lle d  i t  f r e e  o f  th e  s o i l .  One o f  th e  a n t s  f l ip p e d  th e
c r i c k e t  nymph o v e r so t h a t  i t s  le g s  were o u t o f  c o n ta c t w ith  th e  ground 
and c a r r ie d  i t  in  t h i s  p o s i t io n .
The la rv a e  o f  a  n eu ro p te ran  were observed  on an  oak tru n k . Each bore 
a  p r o te c t iv e  co v erin g  o f  p a r t i c l e s  o f  b a rk  and l ic h e n s .  One S_j_ in v ic ta  
w orker en co u n te red  a  la rv a  on th e  tru n k  o f  th e  t r e e  and a tte m p ted  to  
s t in g  th e  p r o te c t iv e  co v e rin g . A f te r  s e v e ra l  a t te m p ts ,  th e  a n t  wandered 
o f f ,  and th e  n e u ro p te ra n  con tin u ed  w alk ing  w ith o u t having  been d is tu rb e d  
by th e  a n t ' s  a t t a c k .
Based on th e se  few o b s e rv a tio n s , S . in v ic ta  w orkers do n o t d is c r im in a te  
among th e  a r th ro p o d s  th ey  a t t a c k .  H eav ily  armed b e e t l e s ,  in s e c t s  p ro te c te d  
by c o v e r in g s , and h ig h ly  a c t iv e  in s e c t s  were a t ta c k e d .  In d iv id u a l  w orkers
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d id  n o t p e r s i s t  in  a tte m p tin g  to  c ap tu re  d i f f i c u l t  p re y . D i f f i c u l t  p rey  
( e , th e  geom etrid  la r v a )  may be c a p tu re d , e s p e c ia l ly  where h ig h  d e n s i­
t i e s  o f  a n t s  in c re a s e  th e  chances o f  s u c c e s s fu l  c a p tu re . S . in v ic ta  be­
came most p e r s i s t e n t  a t  immobile food so u rc e s , a s  shown by b a i t  sam pling . 
Once a c t iv e  p re y  were im m obilized , th e  a n t s  p e r s i s te d  in  t h e i r  e f f o r t s  to  
t r a n s p o r t  i t ,  even when i t  was la rg e  and cumbersome. Pupae exposed to  
p re d a tio n , such a s  Ifa-ematobia i r r i t a n s  pupae in  th e  so il-d u n g  in te r f a c e  
would seem to  c o n s t i tu te  an  id e a l  food sou rce  f o r  S . i n v i c t a .
[R ela tionsh ips between S o le n o p s is  in v ic ta  and o th e r  a n t  s p e c ie s .  The fo llo w ­
in g  s p e c ie s  o f  a n ts  were found in  open p a s tu r e s :  N y landeria  m elan d eri a r e n l -  
vaga (W heeler), N y landeria  p a rv u la  W heeler, Hypoponera o p ac icep s (M ayr), 
P h e id o le  f lo r ld a n a  Emery, Cyphomyrmex rim osus (S p in o la ) , Monomorlum 
minimum (B u ck ley ), S o le n o p s is  m o lesta  (S a y ) , and S o le n o p s is  i n v i c t a .
S p e c ie s  o f  N y landeria  were n o t  d i f f e r e n t i a t e d .  Whitcomb, e t  a l .
(1972) s t a t e d  t h a t  s p e c ie s  o f  N y landeria  were among th e  m ost a g g re s s iv e  
Form icinae in  F lo r id a .  The a re  a d ap te d  to  l i v e  in  n e s ts  co lo n ized  by 
S , in v ic t a  (O 'N eil 197^0• In v a s io n s  o f  new a re a s  in  A rkansas by S . in v ic ta  
ap p ea red  to  fa v o r  p o p u la tio n s  o f  N y landeria  spp . (Roe 197^)• The sp e c ie s  
was second to  J3. in v ic ta  in  numbers c o l le c te d  in  p i t f a l l  t r a p s  in  p a s tu re s  
a t  S t .  G a b rie l and Ben Hur Parm (Appendix T ab les 1 and 2 ) .
N y lan d eria  sp p . w orkers were observed  o n ly  once a t  soybean o i l  b a i t s .
Of 50 n e s ts  opened on th e  a i r  s t r i p  a t  S t .  G a b rie l , a b o u t h a l f  were occup ied  
by S . I n v i c t a , a  fo u r th  were abandoned, and a  fo u r th  were occup ied  by 
N ylanderia  sp p . In  n e s ts  opened f o r  exam ination  in  p a s tu r e s ,  N y landeria  spp . 
were n o t o b serv ed .
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Cyphomyrmex rim osus w orkers were observed  fo ra g in g  in  open p a s tu r e s ,  
o f te n  in  th e  v i c i n i t y  o f  S . I n v ic ta  n e s t s .  They a r e  sm all and slow - 
moving, compared to  S . in v i c t a ,  and th e  l a t t e r  appeared  to  ig n o re  them .
Monomorium minimum w orkers a r e  1 mm. lo n g . Of 26 soybean o i l  b a i t s  
d i s t r ib u te d  1 a f te rn o o n , 3 were occupied  by 100 o r  more M. minimum a t  th e  
end o f  an  h o u r. The o th e r  b a i t s  were occupied  by c lu s t e r s  o f  20 to  100 
o r  more S . in v ic ta  w o rk ers . As S . in v ic ta  w orkers a r r iv e d  a t  a  b a i t  
occup ied  by M. minimum, a  few o f  th e  l a t t e r  s p e c ie s  r a i s e d  t h e i r  abdomens 
and exuded sm all w h ite  d r o p le t s . T h is  a c t io n  had th e  r e s u l t  o f  r e p e l l in g  
in d iv id u a l  S . I n v ic ta  w orkers from th e  b a i t .  As more S . in v ic ta  w orkers 
a r r iv e d ,  however, M. minimum w orkers began to  le av e  s in g ly  o r  s e v e ra l  a t  
a  t im e . There was no c o n f l i c t  between th e  2 s p e c ie s  a t  t h i s  p o in t .  A 
smooth t r a n s i t i o n  to o k  p la c e  w ith in  10 m inu tes in  w hich a b o u t 100 M. 
minimum w orkers were re p la c e d  by a b o u t 100 S . In v ic ta  w o rk ers .
Of a  s e r i e s  o f  20 soybean o i l  b a i t s  exposed 1 hour i n  weedy p a s tu re s  
a t  S t .  G a b r ie l ,  18 were occupied  by 100 o r  more S . I n v i c t a , 1 by 9 Nylan­
d e r ia  s p p .,  and 1 by 50 M. minimum and 15 P h e id o le  f lo r id a n a . The l a t t e r  
2 s p e c ie s  occupied  d i f f e r e n t  s i t e s  a t  th e  b a i t ,
P h e id o le  f lo r id a n a  a r e  t i n y  a n t s  t h a t  a p p a re n tly  o ccu rred  in  sm all 
c o lo n ie s . They occup ied  b a i t s  q u ic k ly  when p laced  in  th e  v i c i n i t y  o f  t h e i r  
c o lo n ie s .  They f l e d  from th e se  b a i t s  and h id  a t  th e  s l i g h t e s t  d is tu rb a n c e . 
Through t h i s  a d a p ta t io n  th e y  av o id ed  c o n f l i c t  w ith  S . in v ic ta  a t  b a i t s .
T h e ir  food p re fe re n c e s  a l s o  seemed to  d i f f e r  from th o se  o f  S . I n v i c t a , 
s in c e  th e y  were a t t r a c t e d  to  banana p e e ls ,  which d id  n o t a t t r a c t  S . in ­
v i c t a .
Hypoponera o p ac lcep s  were sometimes seen  in  th e  v i c i n i t y  o f  S . in v ic ta  
n e s t s .  One w orker was observed  c a r ry in g  a  dead f u lg o r id .
124
S o le n o p s ls  m o lesta  were c o l le c te d  in  p i t f a l l  t r a p s .  One specim en was in  
a  sample from th e  t r e a te d  a re a  and 1 from th e  u n tre a te d  a r e a .  The 
s p e c ie s  was re p o r te d  to  in h a b i t  n e s ts  o f  S . I n v ic ta  and p re y  on t h e i r  
eggs (O 'N e il 1974).
The a n t  comm unities o f  t r e e s  s c a t te r e d  th ro u g h o u t th e  p a s tu r e s ,  o f 
fen ce  p o s ts ,  and o f  sh rubbery  a lo n g  fen ce  l i n e s  d i f f e r e d  from th a t  o f  
th e  open p a s tu r e .  S . in v ic ta  d id  n o t dom inate th e se  h a b i t a t s ,  b u t ocoa- 
s i n a l l y  became a c t iv e  in  them .
G re m a to a s te r  ashm eadi (Mayr) was th e  m ost abundan t a n t  s p e c ie s  on 
w a te r  oak , Q uercus n ig ra  L . , and o th e r  p a s tu re  t r e e s ,  and appeared  to  
dom inate t h i s  h a b i t a t .  C. ashm eadi fo rag ed  th ro u g h o u t th e  t r e e s ,  b u t in  
a r e a s  n o t t r e a te d  w ith  m ire x -b a it  th e  sp e c ie s  was seldom observed  to  
fo rag e  low er th an  1 m eter up from th e  ground. T h is co in c id ed  w ith  th e  
upper l i m i t  to  which S . in v ic ta  w orkers would fo ra g e . On 1 t r e e  th e  
a p p a re n t boundary between t e r r i t o r i e s  o f  th e  2 s p e c ie s  was strew n  w ith  
S . in v ic ta  c o rp se s .
In  th e  m ire x - t r e a te d  p a s tu r e s ,  th e  t e r r i t o r y  o f  C. ashm eadi was 
expanded to  in c lu d e  th e  ground su rro u n d in g  th e  t r e e  f o r  a  r a d iu s  o f  
a b o u t 2 m e te rs . C, ashm eadi w orkers were o f te n  observed  c a r ry in g  dead 
a r th ro p o d s . Meat b a i t s  p laced  in  t r e e s  were occup ied  w ith in  m inu tes 
by 30 o r  more C. ashm eadi w o rk e rs . S . in v ic ta  n ev er came to  b a i t s  p laced  
in  t r e e s ,  even i f  l e f t  f o r  h o u rs . Over a  p e r io d  o f  a  few h o u rs , b a i t s  in  
t r e e s  would be c u t up and tak en  to  n e s ts  by C. ashm ead i. N ests o f  G. a sh ­
meadi were in  t r e e  h o le s  a s  low a s  1 m eter from th e  ground, b u t g e n e ra l ly  
were h ig h e r .
Cyphomyrmex rlm osus (S p in o la ) ,  which was common in  open p a s tu r e s ,  
fo rag ed  on t r e e  tru n k s  to  a  h e ig h t  o f  ab o u t 2 m e te rs . N ests  were sometimes
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lo c a te d  In  t r e e  h o le s . One en tran ce  observed was about 10 cm. above the  
ground in  a  w ater oak tru n k . Old sp id e r  webbing blocked th e  en trance  
and contained  corpses o f S. in v ic t a . The r e l a t iv e ly  sm all C. rim osus 
workers moved e a s i ly  among th e  s tra n d s . About 1 C. rim osus worker 
en te red  th e  n e s t  each m inute, and workers l e f t  th e  en tran ce  a t  abou t the 
same r a t e .  In se c t  p a r t s ,  b i t s  o f a lg a e , and c a t e r p i l l a r  fe c e s  c o n s ti tu te d  
th e  foraged  m a te r ia l .  Often m a te r ia ls  were brought ou t o f  th e  n e s ts .
Pheidole f lo r id a n a  Emery was found bo th  in  open p a s tu re s  and on t r e e  
tru n k s . They shared  th e  l a t t e r  h a b i ta t  w ith  L eptothorax schaumi Eoger.
Both sp ec ie s  came to  f r u i t  b a i t s  w ith in  m inu tes. P. f lo r id a n a  would 
f le e  th e  b a i t s  a t  the  s l i g h t e s t  d is tu rb a n c e , bu t would r e tu rn  in  l e s s  
than  a  m inute. L. schaumi was slow er to  le a v e , and slow er to  r e tu rn  a f t e r  
a d is tu rb a n c e . These 2 sp ec ie s  alw ays occupied d i f f e r e n t  p o r tio n s  o f  the  
b a i t s  and d id  n o t come in to  c o n f l ic t .  P. f lo r id a n a  formed c lo se  ag g re­
g a tio n s  a t  b a i t s ,  w hile L. schaumi workers d is t r ib u te d  them selves ou t 
sp a rse ly  on th e  b a i t .  In d iv id u a l L. schaumi w orkers, when met by in d iv id u a l 
S. in v ic ta  w orkers, would run q u ick ly  fo r  a  few cen tim e te rs  and escape.
Gamponotus n e a rc tic u s  Emery, C. pennsylvanicus (DeGeer), and C. 
s a y i Emery were on oaks and w illow s. Crem atogaster c la m  Mayr had 
n e s ts  in  fence p o s ts  in  v a rio u s  p a r ts  o f  th e  farm . These sp ec ies  were 
seldom seen on the  ground. Pseudomyrmina p a l l id a  F. Smith and Gamponotus 
(C olobopsis) s p . , a n ts  which n e s t in  hollow stems o f p e re n n ia l p la n ts  
(C reighton  1950), were common in  shrubbery a long  fe n c e l in e s .
On 1 occasion , S . in v ic ta  was observed to  tak e  over an  a rb o re a l  
h a b i ta t .  A t r e e  was covered w ith  th e  webbing o f a  p so c id . Many f l i e s  
and o th e r  in s e c ts  were caught in  th e  webbing. T r a i ls  o f  S . in v ic ta  
extended up th e  t r e e  through and under th e  webbing to  a  h e ig h t o f  6 m eters .
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The S . In v ic ta  workers c o lle c te d  dead in s e c ts  from the webbing and took 
them down th e  t r e e .  C uriously , o ccasio n a l S . in v ic ta  workers were ob­
served carry in g  m a te r ia l up the  t r e e .  R e la tiv e ly  few C rem ato rs  t e r  
ashmeadi workers were observed on t h i s  t r e e .  S. i n v ic ta , f in d in g  th e  
t r e e  a  source o f abundant food, may have overcome the  o th e r  a n t  sp e c ie s . 
This o b serv a tio n  served a s  fu r th e r  evidence th a t  S. in v ic ta  p re fe rs  f ix e d  
food sources when a v a i la b le .
12?
CONCLUSIONS
In  2 s im ila r  experim ents, numbers o f  S. In v ic ta  were g re a t ly  reduced 
w ith in  2 weeks o f s in g le  trea tm en ts  o f p a s tu re s  w ith  m irex -b a it a t  k»26 
grams p e r  h ec ta re  (0.00375 pounds p er a c re )  o f a c t iv e  in g re d ie n t.  The 
e ffe c tiv e n e s s  o f th e  trea tm en t was no t uniform . Following tre a tm en t,
S . in v ic ta  p o p u la tio n s  were reduced fo r  about 2 months, a f t e r  which 
th e  tre a te d  a re a  became repopu la ted  by th e  a n ts .  Numbers o f a  second 
predaceous a n t taxon , N ylanderia s p p .,  were a lso  reduced by th e  tre a tm e n t.
Numbers o f  Carabidae and v a rio u s  components o f  the  e p ig e a l sp id e r  
community tended to  in c re a se  in  th e  m irex -tre a te d  a re a s .  Higher numbers 
of horn f ly  pupae; p la n t  bugs, T rlgono ty lus pu lcher R euter; chinch bugs, 
B lissu s  in s u la r i s  (Say); p a r a s i t i c  wasps, A panteles sp p .; sarcophagid 
a d u lts ;  p ipuncu lid  a d u l ts ;  and a n t - l ik e  flow er b e e t le s ,  Vacusus v ic in u s  
( la F e r te )  were d e te c te d  in  the  m ire x -tre a te d  a re a s ,  but th ese  e f f e c ts  
were in c o n s is te n t  in  th e  2 experim ents. A te n ta t iv e  ex p lan a tio n  fo r  
th ese  d iffe re n c e s  between tre a tm e n ts  i s  th a t  S. in v ic ta  may be a  n a tu ra l  
enemy o f  the above t a r n , bu t i s  in c o n s is te n t  in  i t s  e f f e c ts  upon p o p u la tio n s .
Lower numbers o f  some sp id e rs , Fulgoroidea, D ry in idae, f le a - b e e t le s ,  
L ongitarsus s p .;  am brosia b e e t le s ,  X yleborinus saxesen i (R atzeburg); 
S tap h y lin id ae , A phodiinae, and G ry llidae  were d e te c te d  in  the  m irex- 
t re a te d  a re a s .  These e f f e c ts  were ap p a ren tly  no t severe and were 
in c o n s is te n t in  th e  2 experim ents. The red u c tio n  in  numbers o f  th e  l a s t  
3 taxa may in d ic a te  t h a t  m ire x -b a it a p p lic a tio n s  may be d e tr im e n ta l to  
scavengers under some co n d itio n s .
An unknown p o r tio n  o f the  m a te r ia l foraged  by S. in v ic ta  l ik e ly  
c o n s is ted  o f dead and weakened a rth ro p o d s . Live prey  was probably  so
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d iv e rse  th a t  th e  impact o f  p red a tio n  was ofen d is t r ib u te d  in  the  commu­
n i ty  r a th e r  than  concentrated  on 1 sp ec ie s .
S. in v ic ta  appeared to  a c t  a s  a  d e n s ity  governing f a c to r  th a t  decreased 
horn f l y  pupae numbers when they  were abundant under dung p a ts  and hence 
easy to  fo ra g e . Under th ese  c o n d itio n s , S . in v ic ta  reduced the  numbers 
o f S tap h y lin id ae , probably  m ostly  Chcyteles s p . , co n cu rren tly  w ith  the  horn 
f ly  pupae.
Ant sp ec ies  o th e r  than S. in v ic ta  shared the  p a s tu re  h a b i ta t  bu t 
occupied d i f f e r e n t  n iches and avoided c o n f l ic t  by v a rio u s  a d a p ta tio n s .
S. in v ic ta  was o c ca s io n a lly  a c t iv e  in  th e  p a s tu re  t r e e s .
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APPENDIX
Table 1 . Mean numbers o f  s e le c te d  tax a  p e r  c o l le c t in g  d a te  in  p i t f b . l l  t r a p s  in  m ire x - tre a te d  and u n tre a te d  
p a s tu r e s ,  Experim ent i ,  S t .  G a b r ie l , L o u is ia ra . 0
Date Lycosa Lycosa ra b id a Lycosa Schizocosa av id a Ih rd o sa
o a ro l in e n s is r ip a r i a - h e l lu o d e lic a tu la - -m ilv ina
complex complex
U n trea ted T rea ted U n trea ted T rea ted U n trea ted T rea ted U ntrea ted T rea ted U n trea ted T rea ted
May 17 0.00 0 .00 0.00 0 .00 0.00 0.17 0 ,00 0.00 0 .78 0 .33
May 26 0 .00 0.00 0 .2 4 0.00 0 .43 0.32 0 ,00 0,00 1 .67 1 .54
June 6 0 .08 0.00 0 ,08 0 ,0 4 0 .0 4 0 .08 0 ,00 0,00 0.58 0.70
June 19 0 ,00 0 ,0 0 0 .19 0.10 0 .19 0 .45 0.05 0.10 1 .76 0.95
Ju ly 1 0 .00 0.00 0.15 0.13 0 ,0 4 0.21 0,07 0 .08 1 .03 0.79
Ju ly 13 0.00 0 .0 4 0 .00 0 .08 0.15 0.40 0 ,15 0 .0 4 0.92 0.72
Ju ly 26 0 .00 0.00 0 .19 0 .07 0 .69 0 .6 8 0 .19 0.21 0.73 1,21
Aug 9 0 .0 4 0.03 0 .1 4 0 .07 0.39 0 .76 0 .0 4 0.03 0 ,46 0 .86
Aug 23 0.07 0 .07 0.11 0 ,10 0 .29 0 ,66 0,00 0.07 0 .57 0 .69
S ep t 6 0 .00 0,00 0.00 0 .00 0 .18 0 .40 0 ,07 0 ,08 0 .96 0.52
S ep t 20 0 ,00 0.00 0 .00 0.00 0 .09 0 .28 0 .09 0 .00 1 .0 4 1.20
Oct 3 0 ,00 0.00 0 .0 4 0 .00 0.13 O.kZ 0 ,00 0 ,05 1 .09 0,89
Oct 21 0 .00 0 .05 0 ,08 0.05 0 ,28 0 .55 0 ,0 4 0.00 1 ,0 4 0.70
Nov 6 0.00 0.00 0 .12 0.00 0.32 0.32 0,00 0.00 1 ,2 8 0,82
1) M irex a p p lie d  June 6.
2 ) P i t f b . l l  t r a p  numbers f o r  each c o l le c t in g  d a te  shown in  Appendix Table 3« 
*- S ig n i f ic a n t  (P < 0 .0 5 )
*■* S ig n i f ic a n t  (P < 0 .0 1 )
Table 1 (continued)
B ate P ir a ta  spp . U n id e n tif ie d
Lycosidae 
4 to  8 ram. long  
U n trea ted  T rea ted  U n trea ted  T rea ted
May 17 0.11 0 .00 2 .8 9 1.33
May 26 0.00 0.00 5.43 7.45
June 6 0.00 0 .00 3.50 5 .67
June 19 0.42 0.25 3 .95 3.60
Ju ly i 0 ,00 0 ,00 3 .H 1.70
Ju ly 13 0 .0 4 0 ,00 2 .7 3 2 ,4 4
Ju ly 26 0,11 0 .07 1.69 2.61
Aug 9 0 .0 7 0 .1 4 1 .68 2 .4 5
Aug 23 0 .0 4 0 .0 7 1.75 2 .20
S ep t 6 0 .0 7 0 .0 4 1.39 3 .2 4
S ep t 20 0 ,2 6 0 ,0 4 1.65 3 .08
Oct 3 0 .00 0.11 . 0 .7 8 * 1 .6 8 *
Oct 21 0 ,0 4 0.25 0.80 0 ,85
Nov 6 0 .0 8 0 ,1 8 0.52 1 .00
U n id e n tif ie d  
L ycosidae 
Under 4 ram. long  
U n trea ted  T rea ted




















0 .5 7 * 0.10
0 ,0 4 0,12
0 .46 0.20
0,31 0 ,46
0 .57 0 .55
0 .46 0 .6 4
0 ,29 0.32
0,30 0.92
0 ,4 8 0 .58
0 ,6 8 1.30
0 ,5 6 0.91
U n id e n tif ie d
Am neae
U n trea ted  T reated
4 .89 2 .50
0 .2 4 1.50
4 ,0 4 4 .79
3 .4 8 2 .1 5
2 .3  0 1 .38
1 ,8 8 * 3 .16
3 .65 3.21
2 .75 2 .7 6
3.32 3 .1 7
2 .5 7 4 ,4 4
2,83 3.32
5 .7 4 3 .58
4 ,28 3.00




Date Ghilopoda Diplopoda G ry llu s  spp 0 U n id e n tif ie d  
G ry llid a e  a d u l t s
U n id e n tif ie d  
G ry llid a e  nymphs
U n trea ted T rea ted U ntrea ted T rea ted U n trea ted T rea ted U n trea ted T rea ted U n trea ted T rea ted
fe y 17 0.11 0.00 0.00 0,00 0.11 0,00 1.11 0.00 0,22 1.17
fe y 26 0.00 0.00 0.00 0.00 0,00 0.00 0 .4 8 0.32 0.00 0.00
June 6 0.00 0.33 0.00 0,00 0.03 0,00 0 .9 6 0 .5 4 0 .0 8 0 .04
June 19 0 .05 0.00 0.00 0.00 0.11 0 .0 4 0.?6 1.10 0,05 0.05
Ju ly 1 0 .0 4 0.00 0.00 0 .0 4 0.03 0.05 0 .37 0.42 0 .37 0.29
Ju ly 13 0,00 0.00 0.00 0.00 0.12 0 .1 4 0 .23 0.12 0.80 0.40
Ju ly 26 0 .15 0 .07 0 ,0 4 0.07 0 .5 4 0 .90 0 .35 0 .43 1 .0 4 1.32
Aug 9 0 .0 4 0 .03 0.00 0,00 0.80 1.10 0.29 0 .2 4 3.21 3 .69
Aug 23 0 . 0? 0.00 0.00 0,00 1.80 1 .27 0.11 0 .2 4 3 .29 4 .03
S ept 6 0.00 0.00 0,00 0.00 0 .9 6 0.10 0 .39 0.12 3 .53 4 .44
S ep t 20 0.00 0.00 0.00 0.00 1.30 0.92 0.61 0.68 2 .52 4 .68
Oct 3 0 .13 0.10 0.00 0.00 2 .90 1 .50 0 .65 0,21 4 .7 4 4.05
Oct 21 0 ,08 0,00 0,00 0 .05 0.21 0 .15 0,20 0 ,15 1 .36 1.75
Nov 6 G.16 0.23 0.16 0 .23 0.00 0.00 0.00 0 .05 1 .5 6 1 .09
Ibble 1 (continued)a
l a t e E u b o re llia
annu lipes
U ntreated Treated
Iab id u ra  r ip a r ia  
U ntreated  Treated
Megacephala 




S taphy lin idae  
U ntreated Treated
fe y 17 0,22 0 .17 0.00 0.00 0.00 0.00 0 .67 0 .17 2 .6 7 1.00
fe y 26 0,00 0 ,0 4 0.00 0,00 0.00 0.00 0,05 0.09 0.43 0.59
June 0,00 0.00 0.00 0.00 0.00 0.00 0 .17 0.22 0.88 1 .17
June 19 0,00 0 .15 0.00 0,00 0.23 0 .40 0,10 0.00 2.91 2 .70
Ju ly 1 0 .59 0,00 0.00 0.00 0 .37 0 .75 0 ,0 4 0.00 0,4+ 0 .75
Ju ly 13 0.27 0.00 0 .0 8 0.00 0 .3 8 0.32 0 ,0 4 0,00 0 ,85 0 .48
Ju ly 26 0 ,08 0 .07 0.00 0,00 0 .65 0.21 0,08 0 ,0 4 2,80 1.68
Aug 9 0.12 0.21 0.00 0.00 0 .29 0 .17 0 ,0 4 0 .07 1.32 0.86
Aug 23 0,25 0.52 0,00 0,00 0 .07 0,00 0,11 0,21 1 .29 1,21
Sept 6 0 .1 4 0 .2 4 0.00 0.36 0.00 0.00 0,11 0.92 0.93 0 .6 4
Sept 20 0 ,46 2.00 0.00 0.00 0.00 0.00 0 ,17 0.32 1 .87 1.80
Oct 3 3.61 1 .58 0.43 0.16 0.00 0.00 0,00 0.37 2 .9 6 2 .53
Oct 21 0.92 1 .05 0.00 0.00 0.00 0.00 0 ,2 4 0.30 0.76 0,80




Date Monotonia p ic ip e s  
U n trea ted  T rea ted
A tosverus
U n trea ted
re c tu s
T rea ted
Vacusus v ic in u s  
U n trea ted  T rea ted
E u e th io la  ru g icep s  
U n trea ted  Treated
fe  y 17 0.11 0.00 1 .33 0.00 1.11 1.00 0.11 0.17
fe y 26 0 .48 0.00 1.62 0.09 0 .6 ? 0 .77 0.00 0.09
June 6 0 .00 0,00 0.21 0.08 0.13 O.25 0 .00* 0 , 17*
June 19 0 ,00 0.00 0 .10 0.00 0.81 0 .55 0,05 0,10
Ju ly 1 0 .07 0 .0 4 3 .0 7 0 .67 1.70 1 .46 0.00 0.00
Ju ly 13 1.12 0.12 0 .38 0.32 2 .3 8 2 .0 4 0,00 0.00
Ju ly 26 0 .58 0.50 2 .3 4 2.36 4 .65 6.21 0,00 0 ,00
Aug 9 0 .68 1.41 4.11 2 .8 6 5 .8 6 9.03 0.00 0,17
Aug 23 0 .68 0 .2 4 4 .07 5 .38 3 .82* 8 ,41* 0 .00 0.00
S ep t 6 0 .43 1 .4 4 2 .3 9 4 .08 4.71 10,08 0.00 0 .0 4
Sept 20 0 .39 0 .6 4 4 .43 4.80 1 .39* 4 .52* 0.00 0.00
Oct 3 0.23 0.11 5.13 3.21 2.83 7 .95 0.09 0,00
Oct 21 0 .00 0 ,00 0 .1 6 0 .35 0 .8 4 1 .35 0.00 0.05




Date Aphodius l iv id u s  
U n trea ted  T rea ted
A phodiinae
U n trea ted T rea ted
X yleborinus
sax e sen i
U n trea ted  T rea ted
Sphenophorus spp . 
U n trea ted  T rea ted
Spodoptera
fru g ip e rd a
U ntr ea te d  Trea ted
May 17 0 ,00 0.00 0 .4 4 0 .00 2 .7 8 2 .1 7 0,22 0 .00 0.00 0 ,00
fe y 26 0.00 0.00 0 .19 0 .05 2 .33 3 .59 0.05 0.00 0 .00 0.00
June 6 0 ,00 0.00 0.00 0 .0 4 1 .38 1 .75 0 ,00 0.00 0,00 0,00
June 19 0.05 0.00 0 .09 0 .05 0 .90 1 .05 0.05 0.05 0 .05 0 .00
Ju ly 1 0 ,0 4 0.00 0.11 0 .0 4 0 .55 0 .08 0 ,07 0 .00 0 .0 4 0 .0 4
J u ly 13 0,12 0.56 0.11 0 .28 1 .0 4 0 ,4 4 0 ,00 0 .0 4 0 .0 4 0,00
J u ly 26 0.27 0.21 0.81 0 .93 2 .6 9 2.50 0 ,0 4 0.11 0 .0 4 0 .00
Aug 9 0,00 0.00 0 .57 0 .93 3 .93 2.31 0 ,1 8 0,07 0 .1 4 0.17
Aug 23 0 .00 0 .10 0.50 0 .52 1 .75 1.45 0 .10 0.31 0 .39 0 ,86
S ept 6 0.07 0 .0 4 0.29 0 .2 4 O.32* 0 .96* 0 .1 4 0.13 0.25 0 ,08
S ep t 20 0.00 0.00 0 .00 0 .00 0 .26 1 .2 4 0 .09 0.30 0.22 0.33
Oct 3 0.61 0.00 0 .68 0 .16 0 .09 0,11 0.23 0 .16 0 .0 4 0.05
Oct 21 0 .64* 0.00* O.76* 0 ,00* 0 .96 1,20 0 ,0 4 0.00 0 ,08 0.05
Nov 6 0.76 0.05 0 .8 8 0 .0 4 0 ,0 4 0,00 0.00 0.00 0 .2 8 0.05
o
T&txLe 1 (continued).
Date N ylanderla  spp . Hypoponera
opaciceps
U n trea ted  Id e a ted  U n trea ted  T rea ted
May 1? 0 .55 0.00 0,00 0 .00
May 26 2 ,09 0 .18 0,00 0 ,00
June 6 0.96 0.22 0 .00 0 .0 8
June 19 0 .48 0.10 0 .05 0.05
Ju ly 1 0 .4 4 0.00 0.00 0 .00
Ju ly 13 0.50 0.40 0.15 0 .0 8
Ju ly 26 0.50 0.11 0.11 0.11
Aug 9 0 .43 0.03 0 .07 0.00
Aug 23 0 .7 4 0 .00 0,00 0 .07
S ep t 6 0 .1 4 0.00 0 .1 4 0.12
S ep t 20 0 ,2 6 * 0 ,0 0 * 0 .0 4 0 ,00
Oct 3 0.17 0.00 0 .73 0 .1 6
Oct 21 0 ,20 0 .2  5 0 ,0 8 0 .2  5
Nov 6 0 .00 0 .05 0 ,08 0 .1 8
Cyphomyrmex
rim osus
S o len o p sis
in v ic ta
U n trea ted  Id e a te d  U n trea ted  T reated
0.11 0.00 6 .77 5.50
0.00 0.00 12.67 16.82
0 .00 0.00 16,67 16.40
0 .00 0,00 10 .42** 1 .1 5 * *
0 .00 0.00 11.03 ** 1 .5 8 * *
0 .00 0 .0 4 2 4 .50** 0 .6 4 * *
0 .0 4 0.00 15 . 38** 1 .9 6 * *
0 .0 4 0.00 1 1 .9 3 * 2 .2 7 *
0 .00 0 .00 11 .75** 1 .10**
0 .00 0.00 4 . 2 9** 2 . 72**
0 .00 0.00 4.13 4 ,44
0 .0 4 0.00 8.43 9.00
0 .0 4 0 .10 8 .20 5 .60
0 ,00 0 .09 3 .28 0.82
Ih b le  2 , Mean numbers o f  s e le c te d  ta x a  p e r  c o l le c t in g  d a te  in  p i t f b . l l  t r a p s ,  in  m ire x - tre a te d  and u n tre a te d  
p a s tu r e s ,  Experim ent 2 , S t ,  G ab rie l and Ben Hur Farm, L o u is ia n a , 1 / 2 )
Date Lycosa Lycosa ra b id a  Lycosa Schizocosa av id a  Ih rd o sa
o a ro l in e n s is  r lp a r i a - h e l lu o  d e lic a tu la -m ilv in a
complex
U n trea ted  T rea ted  U n trea ted  T rea ted  U n trea ted  T rea ted  U n trea ted  T rea ted  U n trea ted  T rea ted
May 15 0 ,00 0.00 0 .00 0.00 0.38 0 .4 4 0 .00 0.00 0.00 0 ,00
fe y 24 0,00 0.00 0 .00 0.00 0 .75 0.25 0 .00 0.00 0.25 1.25
June 1 0.13 0 ,00 0.00 0,00 0.13 0.50 0 ,00 0.00 0,13 0 ,20
June 8 0 ,00 0.00 0.00 0 .00 0 .00 0.25 0,00 0.00 1 .00 1.25
June 15 0 ,00 0.00 0 .00 0 .00 0.25 0 ,08 0 ,0 8 0.00 1.25 0.17
June 22 0 ,00 0 .00 0.00 0.00 0 .00 0 .00 0 ,00 0,00 0.75 0.25
June 30 0 ,00 0.00 0,00 0.00 0 .10 0 .6  7 0 .00 0.00 0.30 0.17
Ju ly 6 0 .00 0,00 0.00 0 .00 0.50 0.2  5 0 ,00 0.00 1.75 0.75
Ju ly 15 0 ,00 0 .00 0 .13 0 .0 6 0.27 0.27 0 ,0 7 0,00 1.20 0.80
J u ly 20 0 .00 0.00 0 .1 4 0 .13 0.07 0 .00 0 ,1 4 0.00 2,29 2 .06
Aug 1 0 .00 0 .0 8 0 .13 0.25 0.93 0.58 0 .00 0.00 1.53 1 .83
Aug 10 0 .13 0 .07 0 .00 0 .20 0.37 0.47 0,19 0.07 0 .75 0,87
Aug 17 0 .0 7 0 ,00 0 .13 0 .00 0.13 0 .40 0,13 0 ,06 0 ,80 0 .4 6
Aug 24 0 .13 0 .00 0 .00 0.06 0.38 0 .37 0.19 0.00 1.13 0.94
S ep t 1 0 ,00 0 .00 0 .07 0 ,00 0 . 3 3 * 0 .0 6 * 0,60  * 0 .00  * 1.13 1.38
S ep t 17 0 ,00 0,00 0 .00 0 ,00 0 .33 0 .83 0 ,00 0.17 0.00 0 .17
S ep t 26 o .o o 0.22 0 .00 0 .00 0 .08 0 .00 0 .0 8 0.00 1 *5 8 * 0 .4 4 *
1) M irex a p p lie d  in  l a t e  May and e a r ly  June (d a te s  f o r  each p a s tu re  shown in  Table 3 ) .
2 ) P i t f a l l  tm p  numbers f o r  each c o l le c t in g  d a te  shown in  Appendix ta b le  3 .
* S ig n i f ic a n t  (P < 0 .0 5 )
** S ig n i f ic a n t  (P < 0 .0 1 )
Tbble 2 (continued).
Date P i^ a ta  spp 
U n trea ted
•
T rea ted
U n id e n tif ie d  
Lycosidae 
k  to  8 mm. long  
U n trea ted  T rea ted
U n id e n tif ie d  
Lycosidae 
Under 4 mm. long 
U n trea ted  T rea ted
T rachelus
decep tu s
U n trea ted T rea ted
U n id e n tif ie d
Araneae
U n trea ted  T rea ted
May 15 0.00 0.00 0.50 1.11 0 .13 0.00 0.00 0.22 0.88 1.00
May 24 0.00 0.25 1 .75 7.25 0 .75 0 .5  0 0.50 0,00 2 .7 5 6,25
June 1 0,00 0.00 0 . 00* 1 , 00* 0.13 0.10 0,00 0,10 1,00 2 .30
June 8 0.25 0,00 8.50 3 .25 0.25 0.25 0.00 0.2  5 10.25 3.00
June 15 0 .08 0.00 2 .42 1.80 0 . 50* 1 .2 5 * 0.08 0.50 2.41 3.00
June 22 0.00 C.GO 19.50 7.25 3.00 0 .75 0 .75 0 .75 2 .75 4,00
June 30 0.00 0.00 1.00 0.67 0.40 0.50 0.30 0.91 1,80 3.00
Ju ly 6 0.00 0.00 8,00 10,00 2.25 3 .25 0 .75 1 ,50 3 .25 7.75
Ju ly 15 0.00 0.00 2 .40 3.60 1 .53 1 .2? 0 .2? 0 .53 1 .73 1.80
J u ly 20 0 .1 4 0.00 3 .7 9 6.13 1 .57 1 .53 0.36 0,60 1 ,1 4 1,60
Aug 1 0 .33 0.25 4 .00 4 .08 4 .20 4 .0 8 0 ,40 1.67 3 .67 3.50
Aug 10 0,12 0 .33 1.88 1 .93 2.88 1.80 0 ,56 0 . 6? 2 .75 3.20
Aug 17 0.20 0.13 2 .40 0 .93 1 .33 1.60 0.22 0.40 1.73 0.93
Aug 2 k 0.25 0.13 2 .1 8 1 .3 8 1 .1 3 * 2 ,9 4 * 0 . 00* 0 .56* 3 .19 2.25
S ept 1 0 , 00* 0 .25* 1 .53 3 .1 9 1.33 1 .9 4 0 .73 1 .69 4 .0 ? 2.25
S ep t 17 0.00 o .33 0 .33 0 .33 1 .33 2.50 0.00 0 .33 0 . 6? 1.67
S ep t 26 0 .0 8 0,00 3 .50 0 .5 6 1 .17 2.11 0 .08 0.33 2.42 1,22
Vjt
Table 2 (continued)
Date Ghilopoda Diplopoda G ryllus spp U n id en tified  
G ry llid ae  a d u lts
U niden tified  
G ry llid ae  nymphs
U ntreated Treated U ntreated Treated U ntreated Treated U ntreated Treated U ntreated Treated
May 15 0 .13 0.00 0.00 0.00 0 .75 0.11 0.00 0.00 0.13 0,00
ffey 24 0.00 0.00 0.00 0,00 0.00 0.00 1.50 0.00 0.00 0.00
June 1 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.63 0.00
June 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0,00
June 15 0.00 0.00 0,00 0.00 0,00 0.00 0.25 0.00 0.33 0 ,08
June 22 0.25 0,00 0.00 0,00 0.00 0.00 3 .25 I .25 0.50 0.00
June 30 0,00 0.00 0.00 0.00 0.10 0.00 0.10 0.00 3.30 0.42
Ju ly 6 0.00 0.00 0.00 0.00 0.25 0.00 0,00 0.00 0,50 0.50
Ju ly 15 0 .2 6 0,20 0 .07 0,00 0 .7 3 * 0 . 06* 0 .93 0 .47 0,80 0,07
Ju ly 20 0.00 0.00 0.00 0.00 0.21 0.06 2 .1 4 0 . 6? 0.50 0.20
Aug i 0,20 0.00 0.00 0.00 1 .07 1 .63 3 .40 1.31 5 .06 4.43
Aug 10 0.00 0.00 0.00 0.00 1.63 0.60 1.31 0.60 4 .4 4 3.53
Aug 17 0,00 0 . 0? 0,00 0,00 0,80 0 .6 7 1 .40 0.67 3 .6 ? 4,20
Aug 24 0 .1 9 0.00 0,00 0,00 1.63 0 .73 0 .4 4 0.56 5 .19 5.12
Sept i 0.00 0.06 0.00 0.00 3 .07* 0 .63* 0 .93 0 .69 4.33 4.69
Sept 17 0 .33 0.00 0.00 0.00 6.33 1 .50 1 . 00* 0 . 17* 2 . 6?* 10.33*
Sept 26 0,00 0.00 0.00 0,00 1 .08 0.00 0 .75 0.22 0 , 6? 0,88
-P*
Table 2 (continued).
Date E u b o re ll ia
a n n u lip e s
U n trea ted T rea ted
Ia b id u ra  r i p a r i a  
U n trea ted  T rea ted
Megacephala 
v irg in !c a
U n trea ted  T rea ted
ferabid& e
U n trea ted T rea ted
S ta p h y lin id a e  
U n trea ted  T rea ted
Ma y 15 0,00 0,00 0,00 0,00 0,00 0.00 0.25 0 .4 4 0.13 0.33
fe y 2 k 0,00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.75 0.00
June 1 0,00 0,00 0,00 0,00 0,00 0.00 0 .13 0.00 0,00 0.10
June 8 0,00 0,00 0,00 0,00 0,00 0.00 0.25 0.00 0.75 0.00
June 15 0,00 0,00 0.00 0.00 0.00 0.00 0,00 0,08 0.00 0.00
June 22 0,00 0,00 0,00 0.00 0,00 0.00 0,00 0.00 0.25 0.00
June 30 0,00 0,00 0,00 0,00 0.00 0 .0 8 0.10 0 .08 0.90 0 ,08
Ju ly 6 0.00 0,00 0,00 0,00 0.2  5 0.00 0.25 0.25 0.00 0.53
Ju ly 15 0,00 0,00 0,00 0.00 0.00 0.06 0.20 0 .13 0.53 0,67
Ju ly 20 0,00 0,00 0,00 0.00 0,00 0 .0 7 0.07 0 .13 0.29 0.27
Aug 1 0,07 0 .1 7 0.00 0.00 0 ,20 0 .00 0,20* 1.08* 2 » k 0 1 .17
Aug 10 0,25 0 .0 7 0 ,00 0 ,00 0.00 0 .00 0 .06 0 .73 0.93 0,60
Aug 17 0 ,1 3 0 .27 0,00 0 .00 0 .0 7 0 .00 0.00 0 .00 1 .87 0 .73
Aug 2 k 0 ,00 0 ,19 0 ,00 0 ,00 0 .0 6 0 ,06 0,00* 0 ,25* 2 .1 8 1 .19
S ep t 1 0 ,13 0 .37 0,00 0,00 0 .00 0 ,00 0.33 0 .25 1 ,40 1 ,06
Sept 17 0 .00 1 ,00 0 ,00 0 ,00 0 .00 0 .00 0.67 0 .17 3 .67 2.50
S ept 26 0 .00 0.11 0,00 0,00 0 .08 0 .00 0 .00 0.11 0 .75 0 .67
V_n
Table 2 (continued).
Date Monotonia p ic ip e s  Ahasverus rec tu s Vacusus v ic in u s  Euethiola rugiceps
Untreated Treated Untreated Treated Untreated Treated Untreated Treated
May 15 0,00 0,00 0.00 0.11 0.50 0.11 0.13 0.00
May 24 0,00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
June 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
June 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
June 15 0.00 0,00 0,08 0.00 0 . 0 0 * 0 . 3 3 * 0.08 0.08
June 22 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
June 30 0.00 0.08 0.00 0.00 0.10 0.42 0.00 0 .08
July 6 0.00 0,00 0.00 0.00 0.00 0.25 0.00 0,25
July 15 0 .13 0 .07 0.00 0.73 0.67 0.60 0.00 0.00
July 20 0.50 1.13 0 .50 0.20 2 .00 0 .46 0 .1 4 0.00
Aug 1 0.73 1.00 1 .4 6 0.92 3.53 5.67 0.00 0.00
Aug 10 1 .13 1 .40 0 . 6 3 * 0 . 0 7 * 5.31 3.60 0 .06 0.00
Aug 1? 0.80 1.13 1.06 0.27 3 .20 3.00 0.00 0.06
Aug 24 0.81 0 ,68 0.56 0.25 5.06 4 .88 0.00 0.00
Sept 1 0 .47 0 .37 1 . 4 7 * 0 . 1 9 * 3 .93 2 .94 0.07 0.00
Sept 1? 0.00 1.00 1.00 0.50 2 .00 7.83 0.00 0.33




Date Aphodius l iv id u s  
U n trea ted  T rea ted
A phod iirse
U n trea ted T rea ted
X ylebo rinus
sax e sen i
U ntrea ted T rea ted
Sphenophorus spp. 
U n trea ted  T rea ted
Spodoptera
fru g ip e rd a
U n trea ted T rea ted
May 15 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
May 24 0.00 0.00 0.00 0 .25 0.00 0.00 0.00 0.00 0.00 0.00
June i 0.00 0.00 0.00 0.00 0.00 0.00 0 .13 0.00 0,00 0,00
June 8 0.00 0.00 0.25 0.00 0.00 0,00 0.00 0.00 0.00 0.00
June 15 0.00 0.08 0.00 0 .0 8 0.00 0.00 0 .08 0 . 1? 0.00 0 .08
June 22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
June 30 0.80 0.00 0.80 0.00 0 ,00 0.00 0,00 0,00 0.00 0.00
J u ly 6 0.00 0.00 0.00 0,00 0 .75 0,00 0,00 0 .25 0.25 0.00
J u ly 15 0.00 0.07 0.00 0.33 0.13 0.13 0 .00 0.00 0 .07 0 .0 ?
J u ly 20 0 .0 7 0 .07 0 .0 ? 0 .0 ? 0.36 0 .3 6 0 .00 0.00 0 .0 7 0.07
Aug 1 0 .2 7 0 .00 0.80 0.50 1 .47 1.00 0 ,00 0.00 0 .20 0.08
Aug 10 0 .0 6 0 .00 0.31 0 .13 3 .3 8 0 .93 0.00 0.00 0.50 0,20
Aug 17 .0,00 0 .0  7 0.33 0*13 2 .4 0 0 .4 ? 0,00 0,00 0 .20 0.07
Aug 24 0 .00 0 .13 0.81 0.31 1.81 0.31 0.13 0.12 0 .13 0.12
S ep t 1 0 .0 6 0.06 0 .33 0 .38 1 .33 1 .06 0 .13 0.13 0 .20 0 ,44
S ep t 17 0.00 0.00 0,00 0.00 0 .33 0 .17 0.00 0 .6 ? 0 .00 0.67
S ep t 26 0.25 0.11 0 .2  5 0.11 0 .00 0.22 0 .1 ? 0 .00 0 .00 0.00
Ib.ble 2 (continued).
Date N vlanderia  spp . Hypoponexa
opaciceps
U n trea ted  T rea ted  U n trea ted  T rea ted
May 15 0 .13 0 .33 0.00 0.00
Jfey 24 0.00 0.00 0.00 0.00
June 1 0.00 0.10 0.00 0.00
June 8 0.25 0.00 1.00 0.00
June 15 0.50 0.16 0.00 0.00
June 22 1.00 0,00 0.00 0.00
June 30 1.20 0.08 0.00 0,00
J u ly 6 0.25 0 .00 0,00 0,00
J u ly 15 1.06 0,00 0.00 0 ,00
J u ly 2© 3 .3 6 0.00 0.07 0.00
Aug 1 1 .33 0.00 0 .07 0.00
Aug 10 1 .25 0 ,00 0.06 0.00
Aug 17 0.20 0.07 0,00 0 .0 7
Aug 24 0 .63 5 .0  6 0 .2  5 0.06
S ep t 1 2 .2 0 0 .06 0 ,66 0.12
S ep t 17 0 .00 0 .16 0 .33 1 .00
S ep t 26 0 .6 7 0 .00 0 .75 0 ,00
0 ^ ,0 5 4 5
U n trea ted T rea ted
S o len o p sis
ajiYifita
U ntrea ted  T reated
0 .00 0.00 11.75 20.11
0 .00 0.00 8.00 5.25
0 .00 0,00 5 .75 3 .80
0.00 0.00 7.50 3.00
0 .00 0.00 6.83** 0 . 58**
0.00 0.00 6.00 0.00
0 .00 0.00 17 . 50** 0 . 17**
0 .00 0.00 9.25 0,00
0 .00 0.00 18 . 67** 0 ,27**
0 .00 0.00 24 .86** 1 . 07**
0 .00 0.00 22.20** 2 ,42**
0.00 0.07 21 , 94** 4.20**
0 .00 0.00 11 . 60** 2 . 47**
0 ,00 0.00 19 . 13* 6 .81*
0 .00 0.00 21.53 11.25
0 .00 0 .00 ^.33 3.95




Table 3 . Numbers o f  p i t f a l l  t r a p  sam ples c o l le c te d  each  c o l le c t in g  
d a te  in  Experim ents 1 and 2 .
Date U n trea ted T rea ted Date U n trea ted T rea te d
E d stu res E& stures E& stures E& stures
May 1? 9 8 May 15 7 7
May 26 29 30
-3-CMA 4 4
June 6 30 30 June 1 7 10
June 19 28 24 June 8 4 4
Ju ly 1 26 22 June 15 12 12
J u ly  13 26 28 June 22 4 4
J u ly  26 28 29 June 30 10 11
Aug 9 30 29 Ju ly  6 4 4
Aug 23 30 29 Ju ly  15 15 15
S ept 6 28 25 Ju ly  20 14 14
S ep t 20 23 25 Aug 1 16 12
Oct 3 22 21 Aug 10 16 15
Oct 21 25 20 Aug 1? 14 16
Nov 6 25 22 Aug 24 16 16
S ep t 1 15 16
S ep t 17 3 5
S ep t 26 12 9
Table 4 , I& ired  o a t t l e  dung p a t  sam ples from p a s tu re s  110 and 210, Experim ent 2 (1973)» S t .  G a b rie l, 
L o u is ia ra .  D ates and hours d e fe c a te d , w eigh ts  and dim ensions o f  dung p a ts ,  and numbers o f 
hours exposed in  f i e l d .
Ib .ir  Date Hour Dung Bat. 
D efecated  1)
U n tr . M irex-T r.
W eight o f  Dung I £ t  
(gram s)
U n tr. M irex-T r.
Dimensions o f 
Dung ffe.t (Cm.)
U n tr. M irex-Tr,
Number o f  hours 
Exposed in  F ie ld
U n tr. M irex-T r.
Area Area Area Area Area Area Area Area
1 June 21 15.25 16.00 321 323 20X20 10X20 114.3 11*.8
2 21 15.25 16.00 730 669 25X25 23X23 114.4 112.0
3 22 15.75 16.75 2059 2202 20X20 139.8 139.3
4 24 15.50 15.75 1261 1009 30X30 23X23 95 .8 95*6
5 26 10.25 IO .25 227 808 19X29 25X30 149.5 148.6
6 26 16.25 16.75 276 1257 28X28 30X30 1*3.5 144.9
7 28 11.75 12.25 287 1306 30X30 30X30 123.7 122.8
8 29 15.00 15.50 502 8 57 24X32 30X30 1*5.5 144.9
9 29 16.75 16.50 115 130 9X 9 7X 7 1*5.5 145.1
^  15*25 hours = 3>15 P.M ., e t c .
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Table 5« P a ire d  c a t t l e  dung p a t  sam ples from p a s tu re  110 and 210, 
Experim ent 2 (1973)» S t ,  G a b rie l, L o u is ia n a , showing 
numbers o f  specim ens o f  s e le c te d  in s e c t  c a te g o r ie s  p e r  p a t .
P a i r  Haematobia i r r i t a n s  S ta p h y lin id a e












1 0 21 0 1 0 1
2 12 39 15 7 2 17
3 1 50 0 5 0 ^5
4 32 12 26 4 4 14
5 8 69 0 0 0 0
6 2 52 2 14 0 36
7 1 16 0 2 0 0
8 11 70 0 11 0 29
9 0 1 0 0 0 0













1 3 7 3 3 34 7
2 3 5 10 4 148 23
3 0 0 2 9 13 22
4 6 1 6 3 20 11
5 2 6 0 0 4 4
6 18 9 2 38 2 1
7 20 34 0 2 2 30
8 12 1 5 6 11 3
9 1 1 0 0 3 0
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